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Section 73, paragraph 2: 

The Annual Report of the Secretary of Agriculture shall hereafter be sub- 
mitted and printed in two parts, as follows: Part One, which shall contain 
purely business and executive matter which it is necessary for the Secretary to 
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directions of the Joint Committee on Printing, said illustrations to be subject 
to the approval of the Secretary of Agriculture; and the title of each of the said 
parts shall be such as to show that such part is complete in itself. 
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PREFACE. 


The Yearbook for 1910 closely follows, in the main, the style and 
character of its predecessors. The tendency to increase the size of 
the volume has been as vigorously resisted as possible, considering the 
excellent material available for usé. This volume has been prepared in 
the usual way, which is as follows: Early in June the Secretary calls 
upon each chief of bureau, division, or office to furnish titles of arti- 
cles, from which, early in July, he selects those which seem to him 
most timely and interesting, and authorizes the preparation and sub- 
mission of the manuscripts not later than December 1 for examination 
and publication, if found available for such use. Then follow the 
editing, selection of illustrations, proof reading, indexing, and finally 
the distribution, which now begins early in May. During a consider- 
able portion of the year, therefore, the Yearbook is in course of prep- 
aration or distribution. 

This volume contains 28 articles, including a wide range of subjects, 

each closely related to or describing some line of work of the depart- 
ment. Both in the nature of the articles presented and in the man- 
ner of treating the subjects the controlling idea has been that of 
practical utility, while the statements are as brief and couched in 
language as simple as possible. 
' The statistical tables with which the Appendix closes present the 
domestic production, prices, and commercial movement of the prin- 
cipal crops and farm animals with greater fullness than heretofore, 
and in the tables for world’s production all the improvements of last 
year’s volume are retained. The statistical tables represent a work 
of great magnitude, and have required considerable time for the 
collection of data and for tabulation after the close of the calendar 
year. 

An appreciation of the true meaning of statistics requires that 
they shall be regarded as round numbers, however accurately ex- 
pressed on paper. The degree to which statistical items should be 
rounded depends upon the size and nature of the item. In making 
up the table showing the production of wheat in the United States 
it is found advisable, for the sake of accuracy, to use 1,000 bushels 
as the unit of measurement; but in comparing the entire crop of one 
year with that of another, a simple and accurate method is to take 
1,000,000 bushels as the unit of measurement; thus, the crop of 1910 
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amounted to 695 million bushels, as compared with 730 million 
bushels the year before. The same principle applies to the use of 
other statistics. 

The sources of the figures contained in this book are the most 
trustworthy to be had. Production, acreage, and farm prices were 
computed from reports made to this department by thousands of 
regular correspondents, scattered throughout the country. Exports 
and imports of the United States are taken from reports of the 
Department of Commerce and Labor, which in turn compiles its 
data from sworn statements made by persons who export or import, 
and statistics relating to foreign countries are taken from their 
official publications (except in a few instances where none are avail- 
able) and reduced to United States units of weight and measurement. 

The review of the weather conditions for the year covered by the 
volume has been greatly condensed, but it is believed that it will 
meet the requirements of all those accustomed to consult the Appen- 
dix of the Yearbook for such information. 

The illustrations in the volume comprise 31 text figures and 49 
full-page plates, 8 of the latter being colored. 

The portrait of Hon. Jonathan Prentiss Dolliver, distinguished 
as a Representative and afterwards as a Senator in Congress from 
Towa, has been selected as a frontispiece. Because of the conspicuous 
services rendered to agriculture by Senator Dolliver during his 
public career, recently terminated by death, the selection will be 
appreciated by the friends of agriculture throughout the country. 

Jos. A. ARNOLD, 
Department Editor. 
Wasuineton, D. C., April 20, 1911. 
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REPORT OF THE SECRETARY. 


Mr. PRESIDENT: 


I respectfully present my Fourteenth Annual Report, covering the 
work of the Department of Agriculture for the year 1910. 


AGRICULTURAL PRODUCTION OF 1910. 
HIGHEST VALUE EVER REACHED. 
PROSPERITY MAINTAINED. 


Year after year it has been my privilege to record ‘‘another most 
prosperous year in agriculture.’’ Sometimes the increased prosperity 
has been due to weather unusually favorable te agriculture, some- 
times to higher values caused either by a greater yield or demand, or 
by greater money returns due to a scant production; but usually the 
advance in farmers’ prosperity has been in spite of various draw- 
backs. It would seem that this country is so large in extent and 
has such varied climate, soil, and crops that no nation-wide calamity 
can befall its farmers. Combined with this strong position in agri- 
culture, the Nation may now begin to derive increased confidence 
in its agriculture because of improvements that are permeating the 
whole country in consequence of a grand movement sustained by the 
National Department of Agriculture and the various state agencies. 


VALUE OF ALL PRODUCTS. 


Nothing short of omniscience can grasp the value of the farm prod- 
ucts of this year. At no time in the world’s history has a country 
produced farm products within one year with a value reaching 
$8,926,000,000, which is the value of the agricultural products of this 
country for 1910. This amount is larger than that of 1909 by 
$305,000,000, an amount of increase over the preceding year which 
is small for the more recent years. 
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The value of farm products from 1899 to the present year has been 
progressive without interruption. If the value of that census year be 
regarded as 100, the value of the agricultural products of 1900 was 
106.4; that of 1901 was 112.7; that of 1902 was 119.1; that of 1903 
was 124.8; that of 1904 was 129.8; and that of 1905 was 133. The 
year 1906 was an extraordinary one for agriculture, both in quantity 
and in value of production. The value increased to 143.4, as com- 
pared with 100 representing 1899. In the next year, 1907, the value 
of agricultural products rose to 158.7; in the next year, 1908, to 
167.3; in 1909 to 182.8; and in 1910 to 189.2, or almost double the 
value of the crops of the census year eleven years preceding. During 
this period of unexampled agricultural production, a period of twelve 
years during which the farmers of this country have steadily advanced 
in prosperity, in wealth and in economic independence, in intelligence 
and a knowledge of agriculture, the total value of farm products is 


$79,000,000,000. 
CHIEF CROPS. 


In the statement that follows concerning the crop quantities and 
values for 1910, no figures should be accepted as anticipating the 
final estimates of this Department to be made later. Only approxi- 
mations can be adopted, such as could be made by any competent 
person outside of this Department. All values are for products at 
the farm, unless otherwise stated, and in no item are values at the 
produce or commercial exchange. 


CORN. 


A National asset amounting to 3,000 million bushels, worth 1,500 
million dollars, is found in the corn crop. Its production this year 
was 3,121,381,000 bushels, a crop that exceeds that of even the great 
agricultural year 1906. It is greater than the average crop of the 
preceding five years by 14 per cent. 

A notable feature of corn production this year is the growing 
importance of the South. This has been manifested in a small way 
in very recent years, but now the increased magnitude of the crop 
in that section, both absolute and relative to National production, 
forces itself upon the attention. 

Let a comparison be made with corn production in the South in 
the census year 1889, or twenty-one years ago. At that time the 
South Atlantic States produced only 6.2 per cent of the National 
crop of corn. This year they produced 9.1 per cent, or an increase 
relatively of about one-half. The relative increase for the South 
Central States is even greater, being from 14.8 per cent of the National 
crop of 1889 to 23.4 per cent in 1910. Then the South produced 


hardly more than one-fifth of the National crop; now it produces 
one-third. 
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The power that this increased corn production gives to southern 
farmers with respect to independence, release from buying feeding 
stuffs, in producing meat, and maintaining dairy and other domestic 
animals is well understood. 

While the value of this corn crop is below that of 1909 and also of 
1908, its amount belongs to stories of magic. It can hardly be 
reckoned at less than $1,500,000,000, a sum sufficient to cancel the 
interest-bearing debt of the United States, buy all of the gold and 
silver mined in all of the countries of the earth in 1909, and still 
leave to the farmers a little pocket money. 

The corn crop is a National asset in more than one sense. It is not 
merely wealth in existence for the time being, but it is an asset of 
perpetual recurrence. Year after year, throughout the ages, a stu- 
pendous amount of corn, with incredible value, can be produced. 

The cotton crop, including seed, is worth this year only three-fifths 
of the value of the corn crop; the wheat crop only two-fifths; the 
hay crop, less than one-half. All of the cereals, except corn, are 
together worth only three-fourths as much. The great allied iron 
and steel industries had in the latest census year for which results 
have been published, 1904, a production worth only 60 per cent of 
the value of this year’s corn crop. 


COTTON. 


For many years the cotton crop was fourth in value among the 
crops, being exceeded usually by corn, wheat, and hay. But in those 
days the price of cotton was very low. The crop of this year may be 
worth in lint and seed a round $900,000,000 at the farm, or more 


_ than the corn crop was worth in any year prior to 1901, or more 


than the wheat or hay crop was ever worth. 

Apparently the cotton crop of this year, including seed, is worth 
$129,000,000 more than the crop of last year, and that crop was far 
above any previous one in value. ' During the jast five years the 
cotton crop had an average value of $685,000,000, so that the value 
for this year is 13 per cent above the five-year average. 

The number of bales in this year’s cotton crop will be determined 
by the Bureau of Statistics of this Department in December, and at 
the present writing no forecast of that estimate can be suggested. 
From commercial sources, however, it is evident that the cotton 
production of this year will be considerably short of being a record 
breaker, although possibly it may be the fourth in order of magnitude 
that this country has produced. 

The average cotton crop of the preceding five years had a weight 
which perhaps is not far from most of the commercial estimates for 
the crop of this year. 
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HAY. 


‘ 


Wheat has often contended with hay as to precedence in value 
and the place in 1910 goes to hay, notwithstanding its short crop. 
The value of the hay crop is about $720,000,000, an amount which 
has been exceeded but once, and that in 1907, when the crop was 
worth $744,000,000. Indeed, the value of the crop of this year is 
much above that of the high crop values of other preceding years, 
illustrating the principle that a somewhat deficient crop is usually 
worth more in the aggregate than an abundant one. The value of 
the crop of this year is 13 per cent above the average of the preceding 
five years. 

The quantity of the hay crop is 60,116,000 tons, and has been 
exceeded a dozen times. It is 5 per cent below the average crop of 
the preceding five years. The feeding value of the hay crop, how- 
ever, is greater than its tonnage implies. Alfalfa has entered into 
the production of this crop in recent years and has now become in 
itself a crop of large proportions. 

In relative geographic distribution, the hay crop has changed per- 
ceptibly during the twenty-one years since the census year 1889. 


During the interval the North Atlantic States have increased their | 


production of the National crop from 24.3 to 27.8 per cent; the West- 
ern division, 7.9 to 16.4 per cent; the South Atlantic, from 3.1 to 3.9 
per cent; the South Central, from 3.3 to 5.8 per cent; the two south- 
ern groups of States, from 6.4 to 9.7 per cent; and consequently, the 
North Central States have lost relatively in a marked degree, or from 
61.4 to 46.1 per cent of the National crop. 


WHEAT. 


Fortunately the wheat crop is divided into two sowings, autumn 


and spring, and consequently it is not improper to regard wheat as - 


having two crops. These to some extent cover the same territory, 
but they belong largely to different geographic areas, subject to differ- 
ent climatic accidents, with the frequent result that one of the crops is 
a successful one and the other is not. Such was the fact this year, 
when the winter crop was a large one and the spring-sown crop suf- 
fered from severe drought. 

The production of both crops this year is 691,767,000 bushels, or 
substantially the average of the preceding five years, whereas the 
value is about $625,000,000, or 7.6 per cent above the five-year 
average. 

The quantity of this year’s wheat crop has been exceeded four times, 


but the value has been exceeded only once, in 1909. although the crop . 


of 1908 was nearly as valuable. 
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Wheat is another crop that has undergone perceptible change in 
relative geographic distribution since the census year 1889, but ina 
less degree than corn and hay. During the twenty-one years the 
fraction of the National crop produced in the North Atlantic States 
declined from 6.8 to 5.9 per cent; in the North Central States, from 
68.6 to 62.9 per cent; whereas there were increases in the other 
geographic divisions—from 5.9 to 6.6 per cent in the South Atlantic; 
from 5.2 to 9.7 in the South Central; and from 13.5 to 14.9 in the 


Western States. 
OATS. 


Easily the fifth crop in point of value is oats, a position that it has 
long occupied. The value this year is probably over $380,000,000, 
and has been exceeded in this respect only by the crop of 1909. 
Compared with the average value of the five preceding years, this 
year’s value is 12 per cent greater. 

In quantity the crop of this year is a magnificent one. For the 
second time in the history of this country the crop exceeds one billion 
bushels, the precise estimate standing at 1,096,396,000 bushels, or 
about 90 million bushels above the great crop of 1909. The crop 
of this year is 22 per cent greater than the average of the five previous 
years. 

The production of this crop has shifted somewhat into the South 
Central and Western States in comparison with the National produc- 
tion since 1889. The share of the North Atlantic States has declined 
from 10.8 to 8.6 per cent; of the South Atlantic States, from 2.9 to 2 
per cent; of the North Central States, from 79.7 to 77.2 per cent; the 
South Central States gained the difference between 4.7 and 6.5 per 
cent; the Western States the difference between 1.9 and 5.7 per cent. 


POTATOES. 


Next in order of value is the potato crop, which was exceeded in 
only two or three former years. Compared with the average value 
of the five previous years, the value for this year is 1 per cent greater. 
With the exception of the crop of 1909, which was in a degree an over- 
production, the crop of potatoes this year was the largest ever grown 
in this country, the preliminary estimate of this Department being 
328,787,000 bushels. This quantity is 8 per cent greater than the 
average for the preceding five years. 


SUGAR. 


Beet-sugar production in 1910 has been subject to vicissitudes of 
climate and other influences. A smaller acreage of sugar beets was 
planted in Colorado; there was a lack of moisture necessary to a full 


14 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


crop in Utah and Idaho; whereas the production of California, 
Michigan, Wisconsin, and other States considerably exceeds that of 
last year, partly due to three new operating factories. Five new 
factories will be in operation in 1911—two in California and one each 
in Colorado, Utah, and Nevada. All acreage planted this year 
returned beets excellent in both quality and quantity. 

It is too early now to forecast accurately the production of beet 
sugar for 1910, but the indication is that the crop will be about as 
large as that of 1909, or, say, 512,000 short tons. The factory value 
of this sugar is about $51,000,000, or hardly less than the value of 
the crop of 1909, which was the record year. 

Commercial estimates indicate that the cane-sugar crop of this year 
will be about 347,000 short tons, which has been frequently exceeded 
in recent years. The factory value of this sugar is about $28,000,000, 
an amount that has been exceeded in four years. 

If prospects are realized, the entire sugar crop of factory produc- 
tion, beet and cane combined, will be about 859,000 short tons, or a 
production that has been exceeded in only one year, 1909. In factory 
value the two sugar crops will equal about $79,000,000, and if to this 
be added the value of molasses, sirup, beet pulp, and sorghum and 
maple products, the combined value of the production of sugar, sirup, 
and molasses, with subsidiary products, is about $97,000,000, or only 
$4,000,000 under the high-water mark of 1909. 


TOBACCO. 


The tobacco crop has slightly exceeded the production of the 
record year 1909, and its 967,150,000 pounds are 26 per cent above 
the average production of the five preceding years. 

Apparently the tobacco prices of 1909 are barely maintained for the 
crop of this year, and the total value of the crcp is therefore about 
the same as it was for the crop of 1909, or, say, $95,000,000. No 
tobacco crop previous to 1909 was worth its amount by fully 20 
million dollars. 

Tobacco, under the better prices of recent years, is steadily climbing 
upward in production. The average prices for the last five years, 
including 1910, have been 10 cents a pound and a little better. It 
seems to be required that the average price of the crop, all types and 
grades included, shall not decline if this crop is to maintain its 
increasing production. 

BARLEY. 


Barley this year has hardly maintained the average production of 
the preceding five years, the production of this year being 158,138,000 
bushels, as compared with the five-year average of 161,240,000. 
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This year’s crop, however, has been exceeded only three times, in 
1909, 1908, and 1906. 

In point of value the crop of 1910 has been exceeded only in 1907, 
and the value of this year is 16 per cent above the average of the 
previous five years. 

The price of barley suddenly increased about 60 per cent, to 66.6 
cents in 1907, after which it declined to about 55 cents a bushel in 
1908 and 1909; but a higher price than this is indicated for the crop 
of this year. 

In relative geographic redistribution of the barley crop since 1889, 
the share of the North Atlantic States has declined from 12.2 to 2 
per cent, while the share of the North Central division of States 
has increased from 60.3 to 62.8 per cent, and that of the Western 
States from 26.9 to 34.4 per cent. 


FLAXSEED. 


Flaxseed follows barley in order of importance of value of crop. 
At this writing the indication is that the value of the flaxseed produc- 
tion of this year will be about $33,000,000, which would be the record 
amount were it not for the greater value of the crop of 1909. Com- 
pared with the previous five years, the value of this year’s crop is 13 
per cent greater. 

While the value of this year’s crop remains near the top, the produc- 
tion is far below that of recent years, the preliminary estimate being 
15,050,000 bushels. 

The low production and high value of the flaxseed crop are recon- 
ciled in the high price of flaxseed per bushel beginning early in this 
year. The November 1 price at the farm in 1908 was $1.08; in 1909, 
same month, $1.40; and in 1910, same month, $2.29. 


RYE. 


Next in order of value is the rye crop, the 32,088,000 bushels being 
worth at the farm about $23,000,000. This crop is constant in 
production and varied little in value in recent years. A larger share 
of the National crop is now produced in the North Atlantic States 
than in 1889, the increase being from 28.4 to 33.9 per cent. During 
this time the North Central States have declined in their share from 
63.2 to 57 per cent. 

RICE. 


Rice production in 1910 remains substantially at the figure of 1909, 
or, say, a little over 1,000,000,000 pounds of rough rice. No year 
previous to 1909 produced as large a crop; it exceeds the average of 
the previous five years by 25 per cent. 

The price of rice, however, has declined, so that the crop of this 

_ year is worth hardly $16,000,000, or about the same as the crops of 
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1906 and 1907. ‘This value has been exceeded in 1908 and 1909, so 
that the value of this year’s crop is about 2 per cent below the five- 
year average. 

HOPS. 


The estimates of persons outside of this Department indicate that 


the hop crop of this year will be 13 per cent below the average 


quantity of the preceding five years, and the smallest crop in a dozen 


years or more. The farm price of hops in 1910 has improved some- — 


what over the average of the previous five years, so that the total 
value of the crop of this year is 3 per cent above the five-year average. 


ALL CEREALS. 


For transportation purposes and as a rough indication of the pro- 
duction of all cereal crops, a statement of the total production of 
these crops in bushels is interesting. In no previous year has the pro- 
duction of these crops equaled the 5,140,896,000 bushels of the cereals 
of 1910. The production of this year is 13 per cent above that of the 
five-year average, which is about 44 billion bushels. 

In value, however, the cereals of this year fall below that of 1908 
and 1909, principally on account of the decline in the farm price of 


corn. This year’s value is $2,710,000,000, or about $230,000,000 - 


below the total for 1909 and $50,000,000 below that of 1908; how- 
ever, it is 11 per cent above the five-year average. 


SUMMARY OF COMPARISONS. 


This is the year of highest production for corn, oats, the total of all 
cereals, and for tobacco. But the only crop that reached its highest 
value this year is cotton. 

The list of crops that stand next to the highest, either in quantity 
or value, or both, is much larger than the foregoing. In production 
next to the highest year are found for 1910 the crops of rice, hay, 
beet sugar, and the total for all sugar. In the list of the crops that 
are next to the highest in value are wheat, oats, barley, tobacco, 
flaxseed, beet sugar, and the total for all sugar. 

The potato crop was third in order of quantity and the corn crop 
and the total for all cereals were third in value. Barley and rye were 
fourth in production and potatoes fourth in value. Fifth in pro- 
duction was wheat and fifth in value rice. 


The average production of the five years preceding 1910 includes | 


the remarkably productive year 1906 and was generally a period of 
vigorous production. Notwithstanding the high character of the 


period, the production of 1910 is above the five-year average in the — 
case of corn, oats, rice, rye, buckwheat, beet sugar, the total for all — 


sugar, potatoes, tobacco, and wool. 
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In comparison with the average of the preceding five years the 
value of the crops of this year was greater in the cases of corn, wheat, 
oats, barley, rye, buckwheat, cotton, beet sugar, the total for all 
sugar, flaxseed, hay, potatoes, tobacco, and hops. 

The value of the farm products of 1910 shows both gains and 
losses in comparison with 1909. A gain of $130,000,000 is made for 
cotton lint and seed, $30,000,000 for hay, and $3,000,000 for barley. 
A loss was suffered in wheat, amounting to $104,000,000; corn, 
$98,000,000; oats, $26,000,000; potatoes and wool, $23,000,000 each. 

The farm value of the cereal crops declined $230,000,000 in 1910 
from 1909, and the value of all creps declined $119,000,000. A gain 
was made, however, in the value of animal products, amounting to 
$424,000,000. It has been a year of high prices for meat and animals, 
for poultry and eggs, and for milk and butter, and for these reasons 
the total value of all farm products increased in 1910 $304,000,000 
above the estimate for 1909. 


FOREIGN TRADE IN AGRICULTURAL PRODUCTS. 
THE TRADE BALANCE. 


Until 1898 there was ever a balance of trade against the United 
States in merchandise other than farm products; in that year for 
the first time the exports of merchandise other than farm products 
exceeded in value the imports. From 1898 to 1902 the value of 
exports of merchandise other than farm products exceeded that of 
imports, and again from 1904 to 1909. The contrary was true for 
1903 and 1910, the adverse balance of the last year for manufac- 
tures and other merchandise not produced on the farm being 
$10,926,193. 

On the other hand, in the case of farm products there has been an 
almost unbroken balance of trade in favor of the United States as 
far back as inquiry has been made. From 1851 to 1863 is found 
this favorable balance and also from 1866 to the present time. During 
the five-year period 1886-1890 the farmer’s balance of trade in favor 
of this country averaged $206,265,002; during the next five years 
the average was $257,666,800; in the five years that followed the 
average was $386,637,041; during the period 1901-1905 the average 
was $431,234,941; and during the last five-year period, 1906-1910, 
the average was $433,683,775. The increase in this quinquennial 
average has been unbroken since 1886-1890. 

Except for two years, 1898 and 1901, the highest balance of trade 
in favor of this country in the matter of farm products was 
$488,004,797 for 1908, a year which seems to mark the culminating 
point in the course of the balance of trade in farm products. In 
1909 the balance declined to $274,210,152, and in 1910 the decline 
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continued to $198,090,925. It may be that in 1910 there was not 
that National surplus of agricultural products to export which the 
country had offered to other nations of the earth in years preced- 
ing. But, however this may be, it is a fact recognized in the export- 
ing trade that the prices of farm products in the fiscal year 1910 
were high enough to prevent that free export movement which before 
existed. 

In consequence of the favorable balance of trade in farm products, 
the entire foreign trade of the United States in merchandise has 
exhibited a surplus of exports over imports almost constantly 


since 1875. 
EXPORTS. 


The value of the exports of farm products, after constant oscilla- 
tion, increased to the enormous amount of $1,017,396,404 in 1908, 
from which there was a decline in 1909 and another in 1910, for 
which latter year the amount stands at $871,107,067, a value which 
has been exceeded only in the years 1901 and 1906 previous to 1907. 

In the exports of 1910 the principal item was cotton with a value 
of $450,447,243. Next in order stands packing-house products with 
a value of $135,959,373; third in order are grain and grain products 
valued at $133,320,418; after which are tobacco, $38,115,386; oil 
and oil-cake meal, $19,251,012; fruits, $18,504,591; live animals, 
$17,447,735. Compared with 1909, there was a decrease in all of the 
principal items except in cotton, for which the increase was about 
$33,000,000, fruits about $2,500,000, and tobacco about $7,000,000. 

Farm products as an element of the value of domestic exports 
have had a decreasing ratio from about 80 per cent at the middle 
of the nineteenth century to 61.6 per cent in 1900, 55.1 per cent in 
1909, and 50.9 per cent in 1910. 


IMPORTS. 


The imports of farm products have constantly increased in value 
throughout the history of this country’s international trade. They 
constituted about 25 to 33 per cent of the value of all imports at 
the middle of the nineteenth century and they increased to 50 per 
cent and over at the end of that century, since which time they have 
varied, but have not reached 50 per cent subsequent to 1899. The 
fraction for 1910 is 44.1 per cent of the value of all imports. 

In absolute instead of relative value, however, the imports of farm 
products have constantly increased until they reached the enormous 
total of $687,486,188 in 1910, an amount much above that of 1909 
and still further above the more prominent amounts of the preceding 
years. 
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Among the more prominent imports of agricultural products for 
1910 are packing-house products, $130,140,313, mostly hides and 
skins; sugar and molasses, $107,716,367; coffee, $69,194,353; silk, 
$67,119,108; wool, $51,220,844; vegetable fibers, $48,234,977; tobacco, 
$27,756,133; fruits, $24,177,160. 

Increases are found, 1910 over 1909, in packing-house products, 
wool, vegetable fibers, fruits, sugar and molasses, and tobacco. 


FOREST PRODUCTS. 


The value of the exports of domestic forest products was never so 
high as in 1910, except for the years 1907 and 1908. In 1910 the 
value is $85,054,602, and the highest amount ever reached, which 
was in 1907, was $92,948,705. The value of exported naval stores 
in 1910 was $18,681,962, a value larger than that of 1909, but smaller 
than that of other recent years. 

The imports of forest products consisted mostly of india rubber, 
wood pulp, pulp wood, and woods not grown in the United States. 
Their value in 1910 is $179,610,886, which is by far the highest annual 
value of imports. It was not until 1907 that the value of these 
imports exceeded $100,000,000. 


PRICES OF FARM PRODUCTS. 
FARMER’S SHARE OF CONSUMER’S COST. 
AN EQUALIZING PROCESS. 


High prices was one of the subjects of my annual report for 1909. 
It was shown that for many years previous to about 1897, or a little 
later, the prices of farm products received by farmers were even less 
than the cost of production, and often little if any above that cost, 
so that during a long period of years the farmer was not thriving. It 
was shown also that in the upward price movement, which began 
about 1897, the prices received by the farmer have advanced in 
greater degree than those received by nearly all other classes of pro- 
ducers. That this should have been so was merely a matter of 
justice to the farmer to equalize the reward of his efforts with the 
rewards received in other lines of production. 


INCREASE OF BEEF PRICES. 


The price received by the farmer is one thing; the price paid by 
the consumer is far different. The distribution of farm products 
from the farm to consumers is elaborately organized, considerably 
involved and complicated, and burdened with costly features. These 
are exemplified in my report for 1909 by a statement of the results 
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of a special investigation into the increased cost of fresh beef between 
the slaughterer and the consumer. 

It was established that in the North Atlantic States the consumer’s 
price of beef was 31.4 per cent higher than the wholesale price received 
by,the great slaughtering houses; 38 per cent higher in the South 
Atlantic States; and 39.4 per cent higher in the Western States. 
The average for the United States was 38 per cent. 

It was found that the percentage of increase was usually lower 
in the larger cities than in the smaller ones and higher in the case of 
beef that is cheap at wholesale than of high-priced beef. It was a 
safe inference that the poorer people paid nearly twice the gross 
profit that the more well-to-do people paid. 


THE DAIRYMAN GETS ONE-HALF THE MILK PRICE. 


Another investigation into the increase of prices in the process of 
distribution was made in the last week of June, 1910. This time the 
object was to discover what fraction of the consumer’s price was re- 
ceived by the farmer. It was a time of high prices, of high cost of 
living, and the aim was to ascertain to what extent the farmer re- 
ceived a return out of the high consumer’s cost of farm products. 

The investigation covered 78 cities scattered throughout the United 
States, and the information was contributed by a large number of the 


Department’s crop correspondents and by some of its special agents, 


who made inquiries in all of the 78 cities. The cities were divided into 
geographical groups for the purpose of computing averages, and these 
were combined into an average for the United States, all after proper 
weighting according to importance. 

Milk was one of the commodities under investigation—a food prod- 
uct indispensable to a large fraction of the families of the Nation, 
and now a costly one to all consumers. 

While it is true that the dairyman is receiving considerably more 
for his milk than he did before the present era of high prices, yet 
it was discovered in this investigation that throughout the United 
States he receives a scant 50 per cent, or one-half of the price paid by 
the consumer. The other half goes to the railway company for car- 
riage, to the wholesale milk dealer, if there is one in the chain of dis- 
tribution, and to the retailer who delivers at the consumer’s door. 

Freight charges for carrying milk vary according to distance, but 
their average may be regarded as approximately about 7 per cent of 
the consumer’s price. With the farmer receiving about 50 per cent 
of that price and the railroads 7 per cent, the remaining 43 per cent 
of the consumer’s price is received mostly by the retailer. 

The milk wagon of the retailer has a long route. It stops at a house 
or two in one city block, perhaps passes several blocks without stop- 
ping, and so proceeds to serve customers thinly distributed along a 
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route of miles. At the same time the milk wagons of other retailers 
are covering various portions of the same route, and so there is a 
great waste of effort and of expense in the distribution. 

The division of States in which the cost of distributing milk from 
producer to consumer is the most is the North Central group, in which 
producers receive 44 per cent of the prices paid by the consumer. 
Next in order follow the Western States with 47 per cent, the North 
Atlantic States with 53 per cent, the South Central States with 55 per 
cent, and the South Atlantic States with 57 per cent. 

The average price paid by consumers in the 78 cities is almost 
exactly 8 cents per quart. In the North Atlantic and North Cen- 
tral States the average is 7.5 cents; in the Western States, 8.9 cents; 
in the South Central, 9.1 cents; and in the South Atlantic States, 9.3 
cents. These prices are for the last week in June, 1910. 


BUTTER AND THE RETAILER. 


Factory butter was included in this investigation of prices, in the 
three classes of creamery print, creamery tub, and renovated. Con- 
sumer’s prices were taken in 78 cities in all parts of the country and 
the facts were ascertained in the latter part of June, 1910. 

In the distribution of creamery butter from factory to consumer 

the ultimate price includes the railway charge for transportation and 
the retailer’s addition. The freight charge is about 0.6 of 1 per cent 
of the consumer’s price. . 
_ As a general average for the 78 cities, the creamery receives 86.3 
per cent of the consumer’s price for creamery prints. The per- 
centages are nearly the same in all geographic divisions, the lowest, 
84.6 per cent, being found in the Western States, and the highest, 
87.5 per cent, in the South Atlantic States. 

In the case of creamery tub butter, the factories receive 86.5 per 
cent of the consumer’s price in the 78 cities, the Western States again 
having the lowest percentage, 84.6 per cent. The highest per- 
centage is 88 for the South Central States, and in the other divisions 
the percentage is between 86 and 87. 

Factories that renovate butter receive a somewhat larger per- 
centage of the consumer’s price than in the case of creamery prints 
and tub butter. The average for the 78 cities is 88.3 per cent, with 
inconsiderable variations among the geographic divisions of the 
country. ; 

EXHAUSTIVE INVESTIGATIONS. 


The increase of price of farm products in their transfer from pro- 
ducer to consumer was thoroughly investigated in all parts of the 
country and for a large variety of products by the Industrial Com- 
mission. Although the facts obtained in that investigation are now 
about ten years old, it is believed that the ratios between producer’s 
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and consumer’s prices are approximately the same now as they were 
then. At any rate, it seems probable that the farmer is not now 
receiving a larger share of the consumer’s price than he received ten 
years ago, and he may be receiving a smaller share. 


POULTRY. 


Within the field of investigation it was found that poultry almost 
doubled in price between the farmer and the consumer; in other 
words, the farmer received only 55.1 per cent of the consumer’s price. 
Inquiries were made concerning turkeys as distinct from other 
poultry, with the result that it was found that the farmers received 
63.5 per cent of the final price. Chickens as a separate description are 
represented by the percentage of 68.4 when priced by the pound, and 
by 57.1 per cent when priced by the head. 

Of the price per dozen paid by the consumer, the producer recetuad 
69 per cent in the case of eggs; dried beans, 75 per cent when bought 
by the bushel; cabbage, 48.1 per cent when bought by the head and 
64.9 per cent when bought by the pound; cauliflower, 75 per cent 
when bought by the dozen; and celery, 60 per cent when bought by 
the bunch. 


THE SMALLER THE RETAIL UNIT, THE LESS THE FARMER RECEIVES. 


The general fact was that the producer’s percentage of the con- 
sumer’s price diminished as the quantity sold at retail was smaller. 
For instance, the apple grower received 55.6 per cent of the consumer’s 
price when the consumer bought by the bushel and 66 per cent when 
the purchase was by the barrel. When the consumer bought corn 
by the bushel, the farmer got 70.6 per cent of the price, but when 
the purchase was by the barrel the farmer received 81 percent. The 
strawberry grower received 48.9 per cent of the consumer’s price in 
purchases by the quart and 75.9 per cent in purchases by the crate. 
A still better illustration is found in the case of onions. In purchasing 
a peck at a time, the farmer received 27.8 per cent of the retail price; 
in purchases of a barrel, he received 58.3 per cent; and in purchases 
by the 100 pounds, he received 69 per cent. Soin the case of oranges, 
when the purchase was by the dozen the grower received 20.3 per 
cent of the consumer’s price, whereas when the purchase was by the 
box the grower received 59.3 per cent. 


FACTS FOR MANY PRODUCTS. 


Farmers received 83.3 per cent of the final price in the retail 
purchase of blackberries by the crate, 75 per cent in the purchase of 
cucumbers by the third of a bushel, 66.7 per cent in the purchase of 
egg-plant by the crate, 60 per cent in the purchase of green peas by 
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the quart, 70.5 per cent when hay was bought by the ton, and 82.2 
per cent in the purchase of horses from retailers. 

Among the many other products represented in this list are oats, 
with 73.6 per cent of the price going to the farmer when bought by 
the bushel; melons, 50 per cent when bought by the pound; parsnips, 
60 per cent when bought by the bunch; potatoes, 59.3 per cent when 
bought by-the bushel; string beans, 80 per cent when bought by the 
barrel; sweet potatoes, 60.8 per cent when bought by the barrel; 
turnips, 60 per cent in purchases by the bunch; watermelons, 33.5 
per cent when bought singly. 

In some cases there were purchasers from the farmer who were 
middlemen. It was found that cotton growers received 93 per cent 
of the price paid by cotton manufacturers for the raw cotton; 84.1 © 
per cent of the price of broom corn paid by the broom manufacturers; 
80 per cent of the price of calves and 91 per cent of the price of cattle 
paid by packers; 93 per cent of the price of hogs and 74.2 per cent of 
the price of lambs obtained by packers; 87 per cent of the price of 
tobacco paid by the hogshead and 92.2 per cent when bought by the 
pound by manufacturers; 72.9 per cent in the case of wheat bought by 
millers; and 91.7 per cent in the case of wool bought by manu- 


facturers. 
FREIGHT CHARGES. 


To the foregoing percentages that represent the share of the far- 
mer in the consumer’s price should be added the percentage standing 
for the freight charge in determining the share of the consumer’s 
price that goes to the middlemen. With approximate accuracy it 
has been determined that when the farmer received 50 per cent of the 
consumer’s price, the freight charge on butter is about 0.5 of 1 per 
cent of the consumer’s price; eggs, 0.6 of 1 per cent; apples, 6.8 per 
cent; beans, 2.4 per cent; potatoes, 7.4 per cent; grain of all sorts, 
3.8 per cent; hay, 7.9 per cent; cattle and hogs, 1.2 per cent; live 
poultry, 2.2 per cent; wool, 0.3 of 1 per cent. The foregoing allow- 
ances for freight are to be increased by one-half when the farmer 
receives about three-fourths of the consumer’s price. 


COFFEE PRICES. 


The import statistics of the Department of Commerce and Labor 
afford some striking comparisons between original value and con- 
sumer’s price. In the fiscal year 1910 four-fifths of the coffee 
imported into the United States came from Brazil; 17 per cent from 
other countries in South and Central America and from Mexico, so 
that 97.2 per cent of the imports were from Mexico, Central and South 
America. About 0.1 of 1 per cent of the coffee imports are from Aden 
and are the nominal Mocha coffee, and 1.3 per cent of the imports are 
from the East Indies and are the Java coffee. 
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In 1910 the coffee imported from American countries, which was 
97.2 per cent of all coffee imports, had an import value of 7.8 cents 
per pound. To this should be added the ocean freight rate. From 
Rio Janeiro the rate is 0.28 of 1 cent, or about one-fourth of a cent 
per pound. For nearly all of this American coffee the consumers 
paid prices ranging from 20 to 35 cents per pound. In other words, 
the import value, plus the ocean freight charge, is only from 23 to 
40 per cent of the principal range of prices paid for the coffee at 


retail. 
PRICES PAID FOR TEA. 


Tea may be referred to in the same way. In the fiscal year 1910 
the average import value of tea was 16 cents per pound. It is 
assumed that nearly all of the tea consumed in this country is bought 
at retail prices ranging from 50 to 70 cents per pound and, with this 
understanding, the import value of tea is from 23 per cent to 32 per 
cent of what the consumer pays. 


CONSUMER’S PRICE AS AN INCREASE OF FARMER’S PRICE. 
PRICE GAINS FROM ANOTHER POINT OF VIEW. 


In the consideration of this subject so far, the aspect has been that 
of the producer; the farmer thinks of the price that the consumer 
pays for farm products and compares with them the price that he 
himself receives. 

While the farmer is looking forward with regard to the prices of 
his products, the consumer is looking backward, and so regards the 
prices that he pays as increases upon what the farmer gets. This 
aspect of the matter may now be worth some attention. 

It is established by the investigation of this Department made last 
June that the milk consumers of 78 cities paid for milk an increase of 
100.8 per cent above the price received by dairymen; in other words, 
the farmer’s price was fully doubled. The lowest increase among the 
geographic divisions was 75.5 per cent in the South Atlantic States 
and the highest was 111.9 per cent in the Western States. 

In the purchase of butter the consumer pays 15.8 per cent above 
the factory price in the case of creamery prints, 15.6 per cent above 
in the case of factory tub, and 13.3 per cent above the factory price in 
the case of renovated butter. The percentages of increase among the 
five divisions of States do not vary much from the averages for the 
United States. 

Some large percentages of increase of prices were found by the 
Industrial Commission—135.3 per cent for cabbage bought by the 
head; 100 per cent for melons bought by the pound, for buttermilk 
sold by the quart, and for oranges sold by the crate; 260 per cent for 
onions bought by the peck; 400.4 per cent for oranges bought by the 
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dozen; 111.1 per cent for strawberries bought by the quart; and 200 
per cent for watermelons sold singly. 

There were many cases of increase of consumer’s price over far- 
mer’s price amounting to 75 per cent and over, but under 100 per 
cent, and among these were 90.5 per cent for apples bought by the 
barrel and 80.6 per cent for apples bought by the box; 75 per cent 
for chickens bought by the head; 83.4 per cent for onions bought by 
the pound; 80.5 per cent for potatoes bought by the bushel; 88.8 
per cent for poultry in general bought by the pound; 95.8 per cent 
for strawberries bought by the box; 82.5 per cent for sweet potatoes 
bought by the bushel. 

It may be worth while to ee the list of farm products that are 
sold to consumers at a large increase above farm prices. In the 
class of commodities selling for an increase of price amounting to 
50 per cent and over but under 75 per cent above farm prices may 
be mentioned the following increases: 61.8 per cent for cabbage 
bought by the pound; 66.7 per cent for celery bought by the bunch, 
turnips and parsnips bought by the bunch, and green peas bought 
by the quart; 54.4 per cent for chickens bought by the pound; 50 
per cent for eggplants bought by the crate; 68.4 per cent for onions 
bought by the bushel; 68.7 per cent for oranges bought by the box; 
60 per cent for potatoes bought by the peck; 59.8 per cent for turkeys 
bought by the pound. 

The import price of coffee in the fiscal year 1910, which was 8 cents 
a pound, after the increase to 20 and 35 cents per pound to the 
retailer, has risen in price to the consumer from 150 to 337.5 per 
cent. So with tea of the same fiscal year; its import price of 16 cents 
per pound, after being increased to 50 to 70 cents per pound, cost 
the consumer an advance of 212.5 to 337.5 per cent. 

Before assigning to middlemen the various increases of prices, it is 
proper to deduct the percentages due to freight rates. The freight 
charge for milk received in New York is about 18 per cent of the 
producer’s price and in Chicago about 14.7 per cent. Of the import 
price of coffee, the ocean freight charge from Rio Janeiro is 3.6 per 
cent. The percentages of farm price for which freight charges stand 
in the United States may be estimated at approximately 0.9 of 1 per 
cent of the factory price for butter; 1.2 per cent of the farm price for 
clover seed; 1.6 per cent for cotton; 1.3 per cent for eggs; 13.6 per 
cent for apples; 4.8 per cent for beans; 14.8 per cent for potatoes; 
and 5 per cent for sweet potatoes. The rates for oats, rye, barley, 
and wheat are nearly the same, ranging from 6 per cent for oats to 
7.3 per cent for barley and rye. The rate for corn is 9.2 per cent and 
the average for all grain is 7.7 per cent. For hay the percentage is 
15.8 per cent; for cattle and hogs, 2.5 per cent; for live poultry, 4.5 
per cent; and for wool, 0.6 of 1 per cent. 
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NO GROUND FOR COMPLAINT AGAINST THE FARMER. 


From the details that have been presented with regard to the 
increase of the prices of farm products between farmer and consumer, 
the conclusion is inevitable that the consumer has no well-grounded 
complaint against the farmer for the prices that he pays. The farmer 
supplies the capital for production and takes the risk of his losses; his 
crops are at the mercy of drought, and flood, and heat, and frost, to 
say nothing of noxious insects and blighting diseases. He supplies 
hard, exacting, unremitting labor. A degree and range of informa- 
tion and intelligence are demanded by agriculture which are hardly 
equaled in any other occupation. Then there is the risk of over- 
production and disastrously low prices. From beginning to end the 
farmer must steer dextrously to escape perils to his profits and indeed 
to his capital onevery hand. At last the products are started on their 
way to the consumer. The railroad, generally speaking, adds a per- 
centage of increase to the farmer’s prices that is not large. After 
delivery by the railroad the products are stored a short time, are 
measured into the various retail quantities, more or less small, and the 
dealers are rid of them as soon as possible. The dealers have risks 
that are practically small, except credit sales and such risks as grow 
out of their trying to do an amount of business which is small as 
compared with their number. 


PROBLEM FOR CONSUMERS AND NOT FARMERS TO REMEDY. 


After consideration of the elements of the matter, it is plain that 
_the farmer is not getting an exorbitant price for his products, and that 
the cost of distribution from the time of delivery at destination by the 
railroad to delivery to the consumer is the feature of the problem of 
high prices which must present itself to the consumer for treatment. 

Why do not consumers buy directly from the farmers? A distri- 
bution of farm products in this simple way has already begun in 
England, where cooperative organizations of farmers are selling by 
direct consignment to cooperative organizations of consumers in 
cities. 

Farmers’. cooperative selling associations are numerous in this 
country, but cooperative buying associations among the people of 
cities and towns are few. Aside from buying associations maintained 
by farmers, hardly any exist in this country. It is apparent, there- 
fore, that the consumer has much to do to work out his own salvation 
with regard to the prices that he pays. Potatoes were selling last 
spring in some places where there had been overproduction for 20 
cents and in some places for even 9 cents per bushel at the farm, 
while at the same time city consumers in the East were paying 50 to 
75 cents per bushel, although there was nothing to prevent them from 
combining to buy a carload or more of potatoes directly from the 
grower and for delivery directly to themselves. 
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POPULATION, CROP YIELDS, AND PRICES. 
PRODUCTION PER ACRE OVERTAKING INCREASE OF PEOPLE. 
IMMIGRATION AND BIRTH RATE. 


The population of the United States has increased rapidly in the 
past. Our doors have always stood open to immigrants from other 
lands. Our ancestors had large families. Our numbers have 
increased one-third every ten years until 1880, and afterwards 
one-fourth to one-fifth. Our expanding farm area has easily pro- 
vided sustenance for our increasing numbers. But with the filling 
up of our unoccupied spaces some have begun to fear that in the 
near future we shall be unable to provide all our food from our own 
fields. Population increases; yields decrease (so it is said), and the 
time is at hand when we shall have to import foodstuffs; our eco- 
nomic independence will then be gone, 

Immigration, however, is not to be counted upon permanently to 
furnish any considerable annual increase in our numbers. Three- 
fourths of a million may enter our ports in one year; but the very 
next year may see a financial depression, with the tide of emigration 
setting away from our shores. Only the birth rate may be counted 
upon as a permanent force acting toward increasing the population; 
and the increase of the native-born population by excess of births 
over deaths in this country is only about 1} per cent a year, with a 
tendency toward a decreasing birth rate. 

The great question, then, is this: Are the products of our agri- 
cultural lands increasing or decreasing in quantity? Is the yield 
per acre of our fields keeping pace with this normal increase of popu- 
lation by births? To the latter question the answer is that the 
process has begun. 


RISING YIELDS PER ACRE. 


Dividing the period from 1866 to 1909 into four decades and a 
succeeding short period of four years, the yield per acre of corn is 
shown by a study made in the Bureau of Statistics to have declined 
2.3 per cent from the first decade to the second, declined 8.2 per 
cent from the second to the third, increased 7.7 per cent from the 
third to the fourth, and increased 7.1 per cent from the fourth decade 
to the succeeding four-year period. 

For wheat an even better showing is made, since the figures show 
a continuous increase in yield per acre, namely, 3.4 per cent from 
first decade to second, 3.3 from second to third, 6.3 from third to 
fourth, and 9.6 from fourth decade to final four-year period. 

For cotton, the first figure, 2.8, is a decline, but the rest are in- 
creases, namely, 2.6, 3.8, and 0.3. 
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For tobacco, the first figure, 3.4, is an increase, the second, 2.0, 
is a decline, the third, 5.2, is an increase, and so also is the last, 9.7. 

Similar facts are shown for six other leading crops, namely, oats, 
barley, rye, buckwheat, hay, and potatoes. Not one of the ten 
crops named declined in yield per acre from the third decade to the 
fourth, while oats was the only one to show a decline from the fourth 
decade to the last period of four years. The evidence is very plain 
that the yields per acre of our crops are now increasing, and if the. 
facts were assembled in detail for the States, it would be found that 
the percentage of increase in yield in many of them is greater than 
the percentage of normal increase in population; that is, the increase 
by births over deaths in the old native element. 

Such is the fact with regard to wheat for the fourth decade, as 
compared with the preceding one, in 26 States, and 2 of the States 
are all but ready to join them. In 14 States corn production per 
acre has increased faster than the normal increase of population and 
this is almost true of 5 more States. The number of States in this 
list in the case of barley is 21; rye, 30; buckwheat, 19; cotton, 3; 
potatoes, 24; hay, 35; and more or less States are almost ready to 
enter this list in the case of all crops. 

A demand that is more difficult to fulfill in production per acre is 
for an increase that equals or exceeds the actual increase of popula- 
tion, including the immigrants and the temporarily high birth rate 
of the foreign born. But, notwithstanding the fact that this difficulty 
is greater in the United States than it is in all other countries that - 
have practically ceased to take much new land into cultivation, many 
of the States of this Nation are each maintaining an increase of pro- 
duction in the case of one or more prominent crops that is greater 
than the actual increase of population. Ten States are doing this in 
the case of corn; for wheat the number is 22; for oats, 16; for cotton 
and tobacco, 1 each; for rye, 21; for potatoes, 15; and for hay, 25. 

We can not look for any other result than that the yields per acre 
of all our crops shall increase at an even faster rate in the future, in 
view of the intense interest with which our people are turning their 
attention toward agricultural improvement. If there are certain 
forces at work which, if unchecked and made more prevalent, will in 
the future compel us to bid against the world for food, the counter- 
acting forces have nevertheless been already set in motion, with the 
promise of increasing effect. 


INCOME PER ACRE. 


The farmer has benefited more than others from the changed con- 
ditions which have manifested themselves in increased cost of living. 
For instance, the product of 1 acre of corn in 1899 was worth on the 
farm $8.51, but ten years later it was worth $15.20, an increase in 
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farm value amounting to 78.6 per cent. Similarly, wheat increased 
in farm value 114 per cent, tobacco 56.2 per cent, and cotton 65.6 
percent. Ten leading crops taken together—including, besides those 
mentioned, oats, barley, rye, buckwheat, potatoes, and hay—in- 
creased 72.7 per cent in farm value. 

This, of course, is no advantage to the farmer if the increase in 
price of the things he has to buy is still greater. To ascertain the 
facts in this matter, the Bureau of Statistics sent a letter to a large 
number of retail dealers doing business with farmers. These dealers 
were asked to quote the prices which prevailed in 1899 and in 1909, 
taking care to compare articles of the same grades. In this way the 
percentage of increase in the prices of about 85 articles commonly 
used by farmers was determined. 

In three cases the prices were less in 1909 than in 1899; in four 
cases they were the same; but in all other cases they had increased, 
the increases running from 2.7 per cent in the case of manure spreaders 
and mowers to 53.8 per cent in the case of brooms. Coffee increased 
9.8 per cent; flour, 32.4; salt, 14.9; sugar, 8.7; overalls, 22.9; rubber 
boots, 29; calico, 26.9; muslin, 25; andsoon. For all the articles con- 
sidered the average increase was 12.1 per cent. 

Now, compare this with the 72.7 per cent increase in the farm 
value of the ten leading crops. The farmer has evidently benefited 
more than the rest of the community—taken all together—from the 
changes in values. 

Put the facts in another way. The produce of 1 acre of corn was 
equal in value to 1.8 barrels of flour in 1899, but to 2.4 barrels in 
1909. Or, it would buy 118.2 yards of muslin in 1899 and 168.9 
yards in 1909. The average purchasing power of all crops similarly 
increased from 2 barrels of flour in 1899 to 2.6 barrels in 1909, and 
from 132.1 yards of muslin in 1899 to 182.4 yards in 1909. And so 
with the whole list of articles used by farmers. 

The facts may also be put in the form of percentages by letting 
100 represent the purchasing power of 1 acre of farm crops in 1899. 
Then, in 1909 the purchasing power of 1 acre of corn is seen to have 
increased 90 per cent when spent for coal oil, 32 for coffee, 33 for 
flour, and 64 for sugar. Now, take the average purchasing power 
of all crops. It increased 83 per cent when spent for coal oil, 57 
for coffee, 30 for flour, 59 for sugar, and so on down the list. Taking 
the average of all articles, corn increased 60 per cent in purchasing 
power, wheat 91, and cotton 48, while the grand average increase 
in purchasing power of all crops is 54 per cent. In other words, 
the farmer has received a 54 per cent benefit from the changed 
conditions. 

No one can pretend to understand all the forces at work in these 
matters. Possibly the farmer’s present advantage is due, in part, 
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to temporary conditions of supply and demand that may change 
to his disadvantage. If it is also due in part to a greater appre- 
ciation of the value of the farmer’s work, that, too, is something 
upon which no calculations can be based. 

But there is no sort of doubt that a great part of the farmer’s 
prosperity rests upon the bed rock of a greater output, a higher 
yield per acre. That is to say, farmers and farming have become 
more efficient, not only to the benefit of the farmer himself, but 
also to the safeguarding of our National independence. The wisdom 
of Congress in aiding agriculture in the past, through the Federal 
Department and the state colleges and experiment stations, as well 
as the advisability of giving even greater fostering attention in the 
future to our most fundamental industry, is thus made plainly 
manifest. 


PROPOSED DEPARTMENT OR BUREAU OF PUBLIC HEALTH. 


Within the last few years there has been developing a strong 
sentiment in favor of the Government making larger provision for the 
promotion and protection of human health, and at the last session of 
Congress several bills providing for the establishment of a Depart- 
ment or Bureau of Public Health were introduced. Although I am 
in hearty accord with the general object of providing better facilities 
for work in the interest of the public health, I find that most of the 
particular plans which are being urged upon Congress and which are 
represented by some of the bills referred to would probably have a 
disastrous effect upon a large part of the important work being carried 
on by the Department of Agriculture. 

The bill which has been most widely indorsed and actively pressed 
provides for the creation of a new Executive Department to be known 
as the Department of Public Health, and for the transfer to that 
Department of “all departments and bureaus belonging to any depart- 
ment, excepting the Department of War and the Department of the 
Navy, affecting the medical, surgical, biological, or sanitary service, 
or any questions relative thereto,” and for the transfer specifically 
of the Bureaus of Entomology, Chemistry, and Animal Industry of 
the Department of Agriculture. The effect of the language above 
quoted, if fully carried out, would be to transfer the Department’s 
biological work relating to plant life, such as is carried on by the 
Bureau of Plant Industry and the Forest Service. Other bills intro- 
duced in Congress provide for a Bureau of Public Health and for the 
transfer to that Bureau of only certain portions of the work above 
mentioned. 

It can readily be seen that the effect of the bill first mentioned, 
which is being seriously pressed upon the attention of Congress, 
would be to disintegrate the Department of Agriculture and to take 
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away from it work which it properly performs and which clearly 
has no logical place in a Department or Bureau of Public Health. 
Even though some of the more unreasonable features should be 
dropped, it is seriously proposed to place in the Department or 
Bureau of Public Health the work relating to the enforcement of the 
Food and Drugs Act now carried on by the Bureau of Chemistry, and 
the meat inspection and veterinary service of the Bureau of Animal 
Industry. 

To remove from the Department of Agriculture the meat-inspection 
and veterinary work would, I believe, be a great detriment to the 
work of this Department and to the agricultural and live-stock inter- 
ests, without any corresponding gain in efficiency or advantage to the 
public, and would result in increased expenditures rather than in 
economy. 

The most important function of the Department of Agriculture is 
to study means for providing a sufficient and wholesome supply of 
food for the people of the country. With the rapidly growing popu- 
lation, without any corresponding increase in the area of land, and 
with the increasing prices of the necessaries of life, it becomes more 
essential that the Department should aid in the development and 
introduction of methods of agriculture which will increase and 
conserve the supply of food. This work relates not only to the 
production of field corps but to the breeding and raising of ani- 
mals. The production of meat and dairy animals involves not only 
problems of breeding, feeding, and handling, but also those of study- 
ing, preventing, curing, and eradicating animal diseases. It would 
be utterly impracticable to separate the work relating to diseases from 
that relating strictly to animal husbandry. These various subjects 
are parts of a single great problem which is primarily agricultural, not- 
withstanding its relation to human health. 

With regard to the meat inspection, experience in this and other 
countries has shown that this work can best be done by and under the 
direction of veterinarians. In the work of the Department of Agri- 
culture it has been found that some of the same men can be utilized 
at different seasons of the year in meat inspection and also in other 
work. For example, the field work for the eradication of diseases of 
animals is carried on mostly during the summer, while the work of 
slaughterhouses is heaviest during the winter; and it is thus found to 
be practicable and economical to shift men from one to another of 
these branches as the needs of the service require. 

If any of these lines of work were transferred from the Department 
of Agriculture to the proposed Department or Bureau of Public 
Health, the work of the former Department would be seriously crip- 
pled, and in order for this Department to continue its work efficiently 
it wquld have to replace a large part of the organization so transferred. 
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This would inevitably result in a duplication of work and expenditure, 
instead of the supposed economy which is one of the arguments given 
in favor of such a transfer. 

I can not see that it is at all essential to an efficient public health 
organization that there should be included in such organization work 
which more properly belongs in the Department of Agriculture, or 
that the Department of Agriculture should be disintegrated in the 
manner proposed. There seems to be an ample field for public health 
activities without encroaching upon the field ‘of agriculture and with- 
out taking away work which is already being satisfactorily performed 
by the Department of Agriculture, and which, in my judgment, it can 
perform better and more economically than any other agency. 


ENFORCEMENT OF THE FOOD AND DRUGS ACT. 


The Food and Drugs Act operates in two ways: First, it deals with 
food and drugs which are shipped into interstate commerce or which 
are manufactured or offered for sale in the District of Columbia or the 
Territories; second, it prevents adulterated and misbranded foods 
and drugs from entering the country. 

During the fiscal year 1910, 990 interstate cases based upon the 
Food and Drugs Act of June 30, 1906, were reported to the Attorney- 
General, 766 cases as the basis for criminal action, and 224 cases 
as the basis for seizure proceedings. Of the 766 criminal cases, 246 
resulted in convictions. Verdicts for the defendants were rendered 
in 3 cases; 96 cases were dismissed on the recommendation or with 
the concurrence of the Attorney-General or the United States attor- 
ney in charge; 152 cases were pending in the courts at the close of the 
year, while 252 cases remained in the hands of the Attorney-General 
or the United States attorneys for consideration and presentation to 
the courts. In no case was leniency shown in cases involving foods 
unfit for consumption or deleterious to health, or involving drugs 
containing dangerous and habit-forming ingredients. Fines were 
collected in the sum of $7,858 in cases reported during the year. In 
addition, 60 criminal cases reported in previous years terminated, 
fines being assessed in the sum of $2,701.31, making the total of 
fines collected under this act during the year $11,049.31. Of the 
224 seizures of adulterated and misbranded foods and drugs, 132 re- 
sulted in decrees of condemnation and forfeiture, while 50 cases were 
pending at the close of the year. In addition, 43 shipments were 
forfeited under seizures effected during the previous fiscal years. 

Twenty-one of the ports of entry in the United States are provided 
with well-equipped laboratories, and during the past year there has 
been great activity in examining foods and drugs to prevent any mis- 
branded or adulterated ones from being put on the American market. 
During the past year 95,482 samples were examined. Of this number, 
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approximately 3,000 were found to be illegal and were either alto- 
gether refused admittance to the country or else admitted only after 
they had been properly branded or the objectionable features removed 
or obliterated. Of the grand total above given, 5,130 samples were 
submitted to careful examination in the laboratory, the remainder’ to 
inspection as the products were opened by the appraisers for the 
assessment of duties. 

That the result of this inspection at the ports has resulted in an 
improved quality in many instances is shown, for example, by the 
change in the character of the fig imports now offered for entry. In 
the report for last year attention was directed to this article of food. 
The figs now offered for the use of the people are cleaner and better 
than they were last year. 

Several years ago a great many detentions were made at the port of 
New York of lemon oil sophisticated with pinene. The character of 
the oil offered for entry during the past year has been practically free 
from all objectionable features. Very few cases are met with now 
where objectionable preservatives have been used. The coloring 
matter used in foods is practically confined to the list of aniline dyes 
mentioned in Food Inspection Decision 76. 


WORK OF THE DEPARTMENT IN 1910. 


OFFICE OF THE SOLICITOR. 


Since June 30, 1909, the work of this Office has more than doubled. 
There were reported to the Attorney-General in the past fiscal year, 
through this Office, in all, 1,738 cases arising under the acts of Con- 
gress administered by the Department of Agriculture, being twice as 


many cases as were similarly reported in the fiscal year 1909. As 


a result of these reports between $40,000 and $50,000 in fines and costs 
was assessed against defendants: hundreds of tons of adulterated or 
misbranded foods and drugs were forfeited, and many cases of 
claims to lands lying within the Nationai Forests were adjudicated. 
In addition a iarge number of permits for the use of the resources of 
the National Forests were scrutinized: 350 contracts, leases, and 
bonds were prepared, and the sufficiency of the execution of the 
same later examined ietters patent on inventions made by the 
employees of the Department and for dedication to the public were 
secured; the entire Office, both in the field and in Washington, was 
reorganized, and the force in Washingtou assembled under one roof. 
Nearly 100 written opinions were rendered to the Secretary and the 
various chiefs of Bureaus on the interpretation ot the acts of Con- 
gress applicable to the Department, or on legal questions arising 
in the conduct of the business of this Department; close touch was 
kept with all the Department’s cases in the hands of United States 
1—70797°— vex 1910——3 
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attorneys, memoranda as a basis for briefs were prepared for their 
use, and, in general, the cooperation between the officers of the Depart- 
ment of Justice and this Office was complete and cordial. The cases 
arising under the acts of Congress administered by the Department 
of Agriculture are extremely varied in character: they include crimi- 
nal actions for trespasses on National Forests, prosecutions of manu- 
facturers and dealers who ship or sell adulterated and misbranded 
foods or drugs, prosecutions of persons who ship uninspected meats in 
interstate commerce, prosecutions against railroad companies for 
transporting live stock out of areas quarantined for disease, actions 
against carriers for detaining live stock without feed, water, or rest 
in transit for more than twenty-eight hours, prosecutions for the inter- 
state shipment of game killed in violation of state game laws, civil 
actions for the seizure of adulterated or misbranded foods and drugs, 
and suits for damages for injuries to the National Forests. 

Important decisions upon questions arising in such cases have been 
handed down by the United States district and circuit courts and 
circuit courts of appeals. At the close of the fiscal year 1910 five 
cases in which this Department is directly interested were on the 
docket of the Supreme Court of the United States. Many of these 
cases have attracted considerable attention throughout the country, 
notably United States v. Grimaud, involving the validity and effect 
of the regulations made by the Secretary of Agriculture regarding 
the National Forests; United States v. Baltimore & Ohio South- 
western Railroad Company, involving the unit of violation under the 
Twenty-eight Hour Law; United States v. Johnson, involving the 
question whether the Food and Drugs Act applies to alleged false 
claims as to curative properties of proprietary medicines, and United 
States v. Pittsburg Melting Company, involving the constitutionality 
of the Meat-Inspection Law. 

The agricultural appropriation act of May 26, 1910, contains the 
following provision: ‘‘ Hereafter the legal work of the Department of 
Agriculture shall be performed under the supervision and direction 
of the Solicitor.” This was, in effect, simply a recognition by Con- 
gress of the position of the Solicitor since the office was created, on June 
17, 1905, by General Order No. 85, as legal adviser to the Secretary of 
Agriculture. Pursuant to this provision, General Order No. 140 was 
issued, effective July 1, 1910, supplementing General Orders Nos. 
85 and 138, and outlining the work to be performed by the Solicitor 
on behalf of the various Bureaus, Offices, and Divisions of this Depart- 
ment. By Genera! Order No. 138 the legal work of the Forest Service 
was placed under the immediate supervision of the Solicitor; there- 
tofore, while handled in general under his direction, this work was in 
the immediate charge of the law officer of the Forest Service. That 
office has now been abolished. 
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Since January 15, 1910, therefore, the law work of the Forest Service 
has been under the immediate direction of the Solicitor. Since that date 
105 cases of apparent violations of the acts passed for the protection 
of National Forests were reported to the Attorney-General for 
appropriate action; 51 written opinions were rendered to officers of 
the Forest Service on the legal phases of questions arising in the 
administration of the National Forests; 53 agreements, 150 leases, 
and 47 bonds were prepared during the same period on behalf of 
the Forest Service; 565 cases of contested claims to lands within the 
National Forests initiated under the public land laws, including the 
homestead and mining laws, were disposed of during the same period 
by the branches of this Office in the field. 

Under the Twenty-eight Hour Law 438 cases were reported to the 
Attorney-General; in the 139 cases closed during the fiscal year 1910 
penalties aggregating $16,500 were recovered, and costs to the 
amount of $2,919.35 were paid; 19 cases out of 158 tried resulted 
in favor of the defendants; 29 cases were dismissed for insufficiency 
of evidence; 559 cases were pending at the close of the year. Expe- 
rience in the administration of the Twenty-eight Hour Law during 
the past year does not disclose any considerable improvement in the 
methods of handling live stock in transit, since more than twice as 
many instances of apparent violations of this statute were reported 
as during the preceding year. To carry out the present intent of 
Congress in passing the act, which was framed to secure the humane 
handling of live stock in transit, it would seem that an additional 
provision should be incorporated therein requiring carriers to main- 
tain a reasonable minimum speed on all stock trains. One hundred 
and forty-eight apparent violations of the live-stock quarantine laws 
were reported to the Attorney-General during the year; fines in the 
sum of $2,970 were collected in the 20 cases disposed of during the 
fiscal year 1910. Fifty-two violations of the Meat-Inspection Law 
of June 30, 1906, were reported to the Attorney-General during the 
year; of these, 18 resulted in conviction, 8 were dismissed because of 
the insufficiency of the evidence, and 26 are pending in the courts. 
Two cases were reported to the Attorney-General under the Lacey 
Act regarding the interstate transportation of game killed in viola- 
tion of state laws. One case is pending and the other was aban- 
doned because of the apparent impossibility of proving the interstate 
shipment. Four cases coming over from the previous year were 
disposed of; in two the grand jury failed to return an indictment; 
in the other two cases fines were assessed. 

An important decision was handed down by the Circuit Court of 
Appeals of the Eighth Circuit toward the close of the year, sustaining 
the constitutionality of the Lacey Act and the power of Congress 
to require that interstate shipments of game be plainly marked so 
as to show their contents. A detailed statement of all the cases 
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reported or tried under the various acts of Congress administered | 


by this Department, together with a full description of the work of — 


this Office during the past fiscal year, will be found in the report of | 


the Solicitor. 

The work of the Office of the Solicitor in connection with the Food 
and Drugs Act is discussed under the heading ‘“ Enforcement of the 
Food and Drugs Act.” 


CHANGES IN THE PERSONNEL. 


The total force of officers and employees on the rolls of-the Depart- 
ment July 1, 1910, as shown by the report of the Appointment Clerk, 


numbered 12,480, an increase of 1,340 for the fiscal year. The | 
force employed in Washington numbered 2,414 and 10,066 were © 


employed outside of Washington. During the year 34,267 appoint- 


ments of every description were made, including 22,622 persons © 


appointed in the forests and fields and on stations in the various 


States in the manual-labor grades for very short periods, generally © 


three months, or in other grades for six months or less. The number 


of persons receiving probationary appointments, equivalent to abso- — 
lute appointment if retained in the service after the probationary © 


period, was 1,088. There were reinstated 56, and transferred from 


other Departments 67. During the year there were 681 resignations | 


from the service, 61 died while in the service of the Department, 
and 75 were dismissed for the good of the service because of their 
misconduct. On July 1, 1910, there were 1,420 officers and employ- 
ees on the statutory roll (positions specially provided for by Act 


of Congress making appropriations for the Department), and 11,060 © 


were paid from lump-sum appropriations. The large number of 


emergency appointments is made necessary by the varied experi- | 
ments, demonstrations, meat and food inspection, work on the 


National Forests, extinction of injurious insects, etc., where tem- 
porary help is required, some of which was employed on July 1, 
1910, making the apparent increase in the Department’s employees 
greater than the actual. . 


WEATHER BUREAU. 


The operations of the Weather Bureau during the past year have © 


been marked by an enlargement of its service to the general public. 
There has been a normal increase in the volume of its routine busi- 
ness, while, at the same time, the prosecution of its work along lines 
of scientific research has made encouraging progress. There has also 
been increased activity in special investigations of the relations of 


meteorology and climatology to the flow of water in streams, to | 
irrigation and reclamation projects, and to problems of forest and — 


plant growth, all of which are at present engaging the attention of 
the country to an unusual extent, especially in portions of the West. 


| 


a e- 
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RESEARCH WORK. 


The exploration of the upper atmosphere by means of kites and 
balloons has been continued at the Mount Weather Research Obsery- 
atory, with satisfactory results. There were only nine days durmg 
the year on which ascents were impracticable. The record of heights 
reached shows that the majority of flights did not reach above 10,000 
to 13,000 feet, only about 17 per cent of the total number exceeding 
that elevation. On days when kites and captive balloons can not be 
sent up, on account of unfavorable weather conditions, small balloons 
are liberated, either singly or in tandem. Their first simultaneous 
use in this country was made by members of the Mount Weather 
Observatory in September and October, 1909, field parties having 
gone to Fort Omaha, Nebr., and Indianapolis, Ind., for that purpose, 
while a second expedition continued the experiments at Fort Omaha 
in May, 1910. Of the instruments sent up in these small balloons, 
12 out of 13 sent up from Fort Omaha and 6 out of 7 sent up from 
Indianapolis were recovered after the first trip, while 15 out of 20 
were secured after the second trip. 

The main difficulty met with in attempting to make satisfactory 
scientific deductions from the flights is due to the varying heights 
reached and to the differing weather conditions under which they 
are made, it being obvious that a direct comparison of atmospheric 
conditions, one day with another, is not possible, unless daily records 
are obtained from approximately the same levels. Notwithstand- 
ing this the work of aerial research has already disclosed a number 
of new and important facts, of which the following may be enumer- 
ated: 

It has been found, for example, that the stratification of the atmos- 
phere as regards temperature and moisture is far more extensive 
than was suspected. The accepted rule of decrease in temperature 
with increase in altitude has many exceptions, a great layer of warm air 
being frequently found floating upon a layer of cold air, while the thick- 
ness and horizontal extent of such warm masses have been found to 
vary greatly. Again, temperature inversions have been recorded by 
instruments at the time of ascent, whereas no trace remains when 
the kite is brought down again a few hours later. Likewise the depth 
of a given air mass changes with its onward movement past the line 
of ascent and the wind direction varies with different levels; some- 
times when the surface wind is from the south, the direction half a 
mile upward may at the same moment be from the southwest and 
half a mile above that level it may be from the west. Cloud move- 
ments indicate that in this hemisphere the wind direction changes 
to the right with increasing altitude, but kite and balloon observa- 
tions show that it is also deflected to the left at times. It has also 
been found that the depth of easterly winds is much less on this con- 
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tinent than over Europe. The observations also seem to show that 
temperature changes at the surface of the earth and at altitudes of 
1 to 2 miles occur simultaneously, thus contradicting previous state- 
ments that the changes at relatively high levels foreshadow those for 
low levels twenty-four hours later. It has further developed that 
the temperature gradients for heat thunderstorms do not accord 
with those called for by theory. Similarly in hot waves the unusually 
high temperatures appear to be confined to the strata within half a 
mile of the earth’s surface, while the heat wave does not advance 
abruptly with a solid front like a wall, but is built up gradually over 
the affected region. 

Studies of atmospheric electricity and magnetism have been con- 
tinued along the lines heretofore pursued, while the measurements of 
the intensity of solar radiation and the percentage of polarization of 
sky light have been made at Mount Weather and Washington as in 
previous years. The solar radiation records during the five years of 
observation show marked departures from the monthly and annual 
mean rates, just as similar records at European observatories during 
the past twenty-six years also show marked fluctuations in this 
respect. This study will be further pursued during the coming year 
at four or five additional stations, so located as to be fairly repre- 
sentative of the different climatological sections of the country. 

Progress has been made toward installing apparatus for the study 
of the quantity of vapor in the atmosphere, and the investigation of 
the properties of different bodies as radiators and as absorbers of 
radiation. The question of the quantity of water vapor in the atmos- 
phere is of sufficient importance to justify attempts to determine it, 
although the amount next the earth’s surface is so strongly affected 
by purely local conditions that its consideration in weather forecast- 
ing has long since been abandoned. 

Articles discussing the theoretical as well as the practical applica- 
tion of the data obtained at Mount Weather and other points appeared 
in the quarterly bulletin of the Observatory during the year. While 
devoted principally to the work at the Observatory, the columns of 
the bulletin are open to contributions from scientists engaged in 
corresponding lines of research anywhere in the world. 


FORECASTS AND WARNINGS. 


The application of the Mount Weather investigations to practical 
forecasting at Washington continued during the year, and has proved 
of material aid in increasing the accuracy and range of the forecasts. 
A few examples of possibilities in this way will serve to illustrate: 

Sometimes a storm passes eastward without being followed by 
expected clearing weather, because a second storm was developing 
off the middle or south Atlantic coast. This new development is not 


_. 
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indicated by surface observations, but the Mount Weather flights 
show north winds at high altitudes in advance of such formation. 
Again, when an atmospheric depression is approaching from the 
southwest, and the kite records show winds turning to the right with 
ascent, the usual warming up in the Atlantic States is retarded about 
twenty-four hours. Likewise, the turning of the winds to the left 
with ascent shows the depth of the cold northwest wind, from which 
inferences may be drawn as to the probable fall in temperature at the 
surface of the earth within the ensuing twenty-four hours. The 
thickness of the advancing stratum from the west or northwest also 
furnishes a clue to subsequent temperatures; when shallow, the cold 
is neither severe nor prolonged; but when the stratum is thick, and 
abnormally low temperatures are reported aloft, the cold will be of 
marked intensity and will prevail several days. 

The hurricane season of the year was marked by a number of seVere 
tropical disturbances, but in every instance warnings to shipping and 
other interests were given sufficiently in advance to enable them to 
take all necessary precautions. These storms comprise the Galveston 
hurricane of July 21, 1909, the hurricane that struck the coast near the 
mouth of the Rio Grande on August 27, 1909, the tropical storm that 
reached the Louisiana coast on September 21, 1909, and the Key West 
hurricane of October 11, 1909. That none was attended by loss of 
life is freely attributed by the press and public to the ample advance 
warnings of the Bureau. A somewhat extended account of the Key 
West hurricane appeared in my last report, in which it was shown 
that the special efforts of the Bureau were successfully directed to 
warning workmen engaged in the extension of the Florida East Coast 
Railroad, and that about 3,000 employees were withdrawn from 
dangerous points as a result of timely advices. 

The cooperation of steamship lines has been requested during the 
coming year as an aid to the forecaster in predicting the direction 
of movement and the intensity of hurricanes in southern waters, - 
through the receipt of wireless reports from vessels that may encoun- 


‘ter conditions indicating the presence of a hurricane in their neigh- 


borhood. A circular was also issued to storm-warning distributing 
centers on the Atlantic and Gulf coasts, having for its object a revival 
of interest in the Bureau’s system of furnishing hurricane warnings 
to people living in districts where unusually high tides would likely 
cause loss of life and property. 

Forecasts for extended periods were made from time to time, as 
justified by general weather conditions, and since the latter part of 
March, 1910, regular weekly forecasts for the United States, together 
with a general résumé of the weather for the northern hemisphere, 
have been issued. Gratifying success has been experienced in the 
verification of these forecasts, especially when they betokened the 
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breaking up of continued drought or the approach of cold waves or 
heavy snows. 

The distribution of the information contained in the Bureau’s 
forecasts and warnings has been effected, as in previous years, by 
telephone, telegraph, and mail, and through the press. The requests 
for additional weather reports by telegraph from the various observ- 
ing stations were unusually numerous, exceeding those for any 
single year in the previous history of the Bureau. While public 
requirements in this respect have been met as far as possible by a 
reorganization of the Bureau’s system of ‘‘circuit” reports, the 
demands were more than could be satisfied with the present fund 
available for telegraphic expenses. 


RIVERS AND FLOODS. 


The great floods of the year were those in the Missouri and its 
tributaries east of Kansas City, and in the Mississippi from Hannibal, 
Mo., to Chester, Ill., in July; in the North Pacific States in Novem- 
ber and December; and in Utah and southern California in January, 
the last being one of those rare occurrences known as a “desert 
flood.” The total loss was about $14,000,000, all of which was 
unavoidable. During the July floods about 1,000,000 acres of farm 
land, two-thirds of which was under cultivation, were overflowed, 
and the crop loss alone amounted to $5,500,000. The warnings 
issued during this flood saved property to the value of $1,000,000. 

An extension of the river service has been made in the watershed 
of the Saginaw River, in Michigan, during the year. The river dis- 
trict of Hannibal, Mo., was also created, by assigning to it that 
portion of the St. Louis district between Hannibal and the mouth 
of Des Moines River. There is need of further extension of direct 
flood work, but other projects during the coming year will consume 
all available funds. The study of the Ohio River was continued, 
while schemes for the Cumberland and Tennessee rivers are well 
advanced. It is hoped that the entire scheme for the Ohio watershed 
will be completed during the coming year. 

It was recognized more than a year ago that the approaching 
completion of irrigation projects in the far West had imposed new 
responsibilities on the Weather Bureau in the way of obtaining 
accurate snowfall measurements at the sources of water supply, the 
determination of the water equivalent of the accumulated snows of 
winter, and the gauging of the streams for the benefit of the water . 
users. The prosecution of these inquiries has been intrusted to the 
River and Flood Division, and a series of observations along definite 
lines has already been planned. 

EVAPORATION STUDIES. 


Studies of evaporation were continued at the Salton Sea, anda 
summary of the observations is being prepared. The problem of 
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the rate of evaporation has been a difficult one to solve. The rates 
differ greatly for different points on or near the water and under 
different conditions of wind movement and elevation. The records 
of the Geological Survey show that the sea has been falling at the 
rate of about 55 inches annually for the past three years. The 
coefficients of evaporation deduced by the Weather Bureau from its 
experiments indicate an annual evaporation from the surface of 
about 70 inches. As the annual water inflow is thought to be about 
15 inches, it will be seen that the results arrived at experimentally 
by the Bureau are in close accord with the observed general facts at 
that point, and, furthermore, that the coefficients established will 


_ probably be equally applicable to conditions of evaporation any- 


where. 
NEW APPARATUS. 


Observations were made during the winter of 1909-10 with various 
forms of snow gauges suited for installation in the mountain districts 
of the West, whereby an accurate catch could be obtained and also 
be preserved for measurement at extended intervals. Further 
experiments will doubtless soon develop the best form of apparatus. 
New methods of measuring the intensity of solar radiation in abso- 
lute units of heat, by the use of the electrical resistance thermometer, 
were perfected during the year, and detailed drawings of a seismo- 
graph adapted to record very destructive earthquakes was supplied 
to the University of California by the Bureau. 

It appears proper at this point to renew a former recommendation 
that Congress be requested to authorize and provide for seismo- 
logical work, and to place it under the control of the Weather Bureau, 
which is already prepared through its widely distributed corps of 
regular and cooperative observers to collect and study earthquake 
observations. That the Bureau is prepared to conduct this work in 
an effective manner and at far less expense than any other depart- 
ment of the Government has already been recognized by the Seismo- 
logical Committee of the American Association for the Advancement 
of Science, which, at its meeting in Washington in 1907, voted that 
the Federal Government be requested to support seismological work, 
and that the appropriations therefor be made through the Weather 


Bureau. 
MARINE WORK. 


The Marine Division continued to prepare and publish pilot and 
meteorological charts for the oceans, and will shortly begin the issue 
of a meteorological chart for the Great Lakes. A duplicate of the 
information collected by the Weather Bureau from cooperating 
vessels is furnished to the Hydrographic Office of the Navy Depart- 
ment, the information thus furnished constituting an important part 
of the Pilot Chart published by that Office. The Marine Division 
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also has charge of the wireless telegraph and vessel-reporting services 
of the Bureau; these services have been conducted to the satisfaction 
of marine exchanges and other similar associations during the year. 


PUBLICATIONS. 


Certain changes in the manner of issuing publications were made 
during the year with a view to better serving the public needs. Of 
these, the most important was the policy adopted of discontinuing 
station weather maps wherever the newspapers would undertake 
their publication. Although the plan has been operative only four 
months, the “commercial weather map,” as it is called, is now being 
published in 65 morning and evening papers in 45 cities, while 55 
additional stations will introduce the method as soon as suitable 
outfits can be supplied. As a result of the change, the weather chart 
is now placed twice daily before millions of people, instead of thou- 
sands as heretofore, while the saving to the Bureau by discontinuing 
printing work will enable extensions of service along other lines. 


BUREAU OF ANIMAL INDUSTRY. 


The Bureau of Animal Industry has charge of the work of the 
Department relating to the live-stock industry. It conducts the 
inspection of live stock, meat, and meat food products intended for 
interstate or foreign commerce, under the act of Congress of June 30, 
1906, and also has charge of the inspection of import and export 
animals and the quarantine stations for imported animals. It makes 
investigations in the breeding and feeding of live stock and in regard 
to the dairy industry. It also carries on scientific investigations as 
to the nature, cause, and prevention of communicable diseases of live 
stock and takes measures for their control and eradication, frequently 
in cooperation with state and territorial authorities. 


MEAT INSPECTION. 


The meat inspection has reached such proportions that it is only 
by strict economy that the Department is able to carry on this work 
within the standing annual appropriation of $3,000,000. During the 
past fiscal year the cost of this inspection was about $2,940,000. The 
inspection was conducted at 919 establishments in 237 cities and 
towns, an increase of 43 establishments and a decrease of 3 cities and 
towns as compared with the preceding year. There were inspected 
before slaughter 49,307,672 animals, consisting of 7,999,547 cattle, 
2,295,800 calves, 27,731,627 hogs, 11,164,635 sheep, and 116,063 
goats. The animals inspected at the time of and after slaughter 
numbered 49,179,057, of which 7,962,189 were cattle, 2,295,099 
calves, 27,656,021 hogs, 11,149,937 sheep, and 115,811 goats. Owing 
to a marked shortage in the supply of hogs there was a decrease of 
nearly 8,000,000 in the number slaughtered under ‘uspection as com: 
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pared with the previous fiscal year, although there was an increase 
in the number of all other species. 

There were condemned because of disease or other condition 113,742 
entire carcasses and 874,211 parts of carcasses, making a total of 
nearly 1,000,000 animals condemned in whole or in part, or about 2 
per cent of the total number inspected. Tuberculosis was the cause 
of over 46 per cent of the condemnations among cattle and over 96 


’ per cent of those among hogs. 


Nearly six and a quarter billion pounds of meat food products of 
various kinds were prepared under the supervision of the government 
inspectors, and there were condemned on reinspection over 19,000,000 
pounds of these products which had become unwholesome since 
inspection at the time of slaughter. The steady decrease in condem- 
nations of this class indicates a corresponding improvement in sanitary 
conditions and in the methods of handling meat products in the pack- 
ing houses. 

The Department continues to maintain the closest vigilance over 
its meat-inspection service in order to guard against inefficiency or 
corruption on the part of any of the members of its force and against 
fraudulent practices on the part of the management of the inspected 
establishments. It is gratifying that, so far as known, there have 
been no serious shortcomings during the past year. Not only does 
the Department force show a high degree of integrity and efficiency, 
but the proprietors of the inspected establishments as a rule are 
entirely disposed to comply with the regulations and give cordial 
cooperation in the work of inspection. The regulations are based 
upon long experience and upon the best scientific knowledge not only 
of the Department staff but of outside experts, and an honest effort 
is made to enforce these regulations. It can be said without question 
that Government inspected meat merits the full confidence of the 
public. 

The greatest source of danger with regard to the meat supply of 
the country comes from the meat which is not subject to inspection. 
The Government inspection is applied only to such meats as are pro- 
duced by persons or establishments doing interstate or export busi- 
ness, and covers but a little more than half of the country’s meat 
supply. The remainder must be looked after by state and municipal 
authorities, and it is gratifying that there is a general awakening to 
the need for local inspection. Inspection is already being carried on 
by many cities and a few States, and in other places steps are being 
taken to establish an efficient inspection system. The Department 
stands ready to give such aid and cooperation as it properly can. 


ANIMAL HUSBANDRY. 


In recognition of the growing importance of the work carried on 
by the Bureau of Animal Industry in the breeding and feeding of live 
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stock the Animal Husbandry Office of that Bureau was designated as 
the Animal Husbandry Division, beginning with January 1, 1910. 
Some promising animals are being obtained in the breeding experi- 
ments with carriage horses in Colorado and Morgan horses in Vermont. 
The wisdom of the purchases previously made of breeding animals 
has been demonstrated, and some additional purchases were made 


during the year. The young stock is passed on at intervals by a . 


board of survey to determine what animals should be retained for 
the breeding experiments and what should be disposed of. At the 
close of the fiscal year there were 71 animals in the Colorado stud and 
30 in the Vermont stud. Experiments in breeding range sheep in 
Wyoming are being continued with the object of improving the 
quality and type of this class of sheep. Good results are being 
obtained in experiments in breeding Holstein cattle in North Dakota 
and in developing a milking strain of Shorthorn cattle in Minnesota. 

In the breeding experiments at the Bureau’s experiment station at 
Bethesda, Md., several additional zebra-ass hybrids have been 
obtained. These are beautiful clean-limbed animals, and those now 
in their second year are considerably larger than their dams, although 
not as large as their sire. Extensive experiments in the breeding of 
small animals for the purpose of studying inbreeding, heredity, and 
similar problems have been continued. 

Investigations in beef production in Alabama which have been in 
progress for six years indicate that with the eradication of the cattle 
ticks this may be made a profitable business in the South, and that in 
future the South may become the source of an important part of the 
beef supply of the country. The profits in feeding several experi- 
mental lots of steers ranged from $6.99 to $10.64 per head. 


POULTRY AND EGG INVESTIGATIONS. 


The cooperative experiments in poultry breeding and selection 
at the Maine Agricultural Experiment Station are yielding results 
which have an important bearing not only upon the breeding and 
selection of fowls for egg production but also upon the broader 
problems of breeding animals for production in general. The poul- 
try-feeding experiments at the Bureau’s experiment station have 
been seriously interfered with by the reappearance of coccidiosis, 
or white diarrhea, in the flock. Feeding experiments with cotton- 
seed meal indicate that 30 per cent of this material is as high a pro- 
portion of the ration as the fowls will eat readily, but no harmful 
effects from this feed have been observed. Cowpeas, soy beans, 
and dried beet pulp have also been used experimentally as poultry 
feed with satisfactory results, 

Work for improvement in the methods of handling eggs has been 
undertaken, and while it has not progressed very far it is certain 
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that better methods will bring about a great reduction in the heavy 
losses experienced in the egg trade. 


BREEDING HORSES FOR ARMY USE. 


For some years the United States Army has found great difficulty 
in obtaining a sufficient supply of horses of a suitable character, 
and this condition led the Secretary of War during the past fiscal 
year to invite my cooperation in working out some plan for meeting 
the difficulty. A representative of this Department was accordingly 
designated to confer with the representative of the War Department, 
and these gentlemen have submitted reports pointing out the neces- 
sity for Government encouragement of breeding army horses and out- 
lining a definite plan with an estimate of the cost. It appears that 
on the present peace footing the mounted service of the Army 
requires from 2,000 to 2,500 horses a year, and in order to supply 
this number of suitable animals it is estimated that at least 100 
stallions would be required. These stallions should be purchased 
and owned by the Government, and arrangements should be made 
for the use of privately owned mares of suitable type and breed, the 
War Department to have an option on the purchase of the foals. 
It is estimated that the cost of putting such a plan into execution 
would be $250,000 for the first year for the part of the work to be 
administered by the Department of Agriculture, and that the annual 
expense of maintaining this work thereafter would be about $100,000. 
It seems essential that the Government should undertake some plan 
of breeding suitable horses if the efficiency of the mounted service 
of the cavalry and artillery branches of the Army is to be maintained, 
and such a plan would also have experimental possibilities of high 
value to the horse-breeding industry. 


WORK RELATING TO THE DAIRY INDUSTRY. 
DAIRY FARMING INVESTIGATIONS. 


The average production of dairy cows in the United States is entirely 

too low, and there is no doubt that it can be raised considerably by 
~proper methods. It is important that the dairyman should know 
which of his cows are good producers and which are kept at a loss, so 
that the latter may be eliminated and the herd built up with profitable 
cows. The best known method of doing this is by keeping records 
showing for each animal as closely as possible the cost of maintenance 

and the yield of milk and butterfat. Purebred bulls should be used 

for the improvement of the dairy herd. Work in this direction is 
being actively carried on by the Dairy Division of the Bureau of 
Animal Industry in cooperation with state authorities, dairy asso- 
ciations, and other agencies in the South and West. Besides assist- 

ft ing the farmers in keeping records and introducing purebred sires, 
1 the Department furnishes plans for dairy barns, silos, dairy houses, 
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etc., gives advice as to the erection of these buildings, and assists in 
the organization of dairy and live-stock associations. 


Cow-testing associations are an effective means for improving dairy 


herds and increasing their yield, and the Department has two men 
engaged in giving assistance in organizing and conducting these asso- 
ciations. This work is done always in cooperation with state officials 
or some state or local institution. Twenty-eight new associations 
were formed during the past fiscal year, making a total of 55 now in 
operation in the United States. As an example of the value of the 


work done by these associations, the records of one of them show that 


in four years the average annual profit on each cow has been practi- 
cally doubled, having been raised from $21.43 to $42.82, while the 
average return for each dollar expended in feed has been increased 
from $1.64 to $1.98. 


IMPROVEMENT OF CREAMERY BUTTER. 


The Bureau of Animal Industry has continued the inspection of 
butter as it is received at the New York, Chicago, and San Francisco 
markets, this inspection being made at the request of the dealer or 
producer and the defects being pointed out and suggestions made for 
remedying them. The competition among creameries for the pur- 


chase of cream, however, has resulted in cream being accepted which’ 


is sometimes in very bad condition, and as a result much creamery 


butter of an inferior quality is placed on the market. The Depart-- 


ment is endeavoring to encourage improvement in the quality of 
creamery butter by inducing the creameries to discriminate against 
bad cream and by encouraging farmers to send their cream in a fresh 
and wholesome state. It is found that good cream naturally pro- 
duces a higher grade of butter, which commands a better price on the 
market, so that good cream should yield the farmers a better price. 


IMPROVEMENT OF MILK SUPPLIES. 


The Department has also continued to work both independently 
and in cooperation with city authorities for the improvement of public 
milk supplies. The score-card system of dairy inspection is recom- 
mended and has given good results in improving the sanitary condi- 
tion of dairies. It is being used in 117 cities and towns, including 
some of the largest cities in the country. As a result of these coop- 
erative efforts great improvement has been brought about in the 
milk supplies of a number of cities. 

After the milk dealer has delivered wholesome milk to the con- 
sumer it is important that the latter should handle and keep it in a 
sanitary manner until it is used. To meet the needs for information 


on this subject the Department has issued a Farmers’ Bulletin on. 


‘“The Care of Milk and Its Use in the Home,” which is being widely 
distributed. 
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DAIRY PRODUCTS INVESTIGATIONS, 


Investigations regarding the manufacture of butter and cheese and 
the bacteriology and composition of milk have been continued. 
Additional work during the year has confirmed the previous conclu- 
sions as to the superior keeping qualities of butter made from pas- 
teurized sweet cream. Studies have been made to determine the best 
temperature for pasteurizing cream for butter making, and 160° F. 
seems to give the best results. 

A bacteriological study has been made of commercially pasteurized 
and raw market milk as publicly sold in three large cities, from which 
it is concluded that there is no development of bacteria in such pas- 
teurized milk that could be said to make it more unsafe than raw 
milk kept under similar conditions. 

Investigations into various problems involved in the manufacture 
of cheese of the Swiss, Cheddar, Camembert, and Roquefort types have 
been continued, some of this work being done in cooperation with the 
Wisconsin and Storrs, Conn., agricultural experiment stations. The 
method of making cheese of the Cheddar type from pasteurized milk 
has been so improved that it is possible to bring factory milk into 
practically uniform condition every day, so that a definite routine 
method of manufacture may be followed throughout the year. The 
cheese produced by this method has been of high and uniform quality 
with almost perfect texture, and has commanded the highest market 
prices. 

ERADICATION OF ANIMAL DISEASES. 

For several years the Bureau of Animal Industry has been engaged 
in systematic work for the eradication of certain contagious diseases 
of live stock, and during the past fiscal year unusually good progress 


has been made. 
TICK ERADICATION. 


The work for the extermination of the ticks which spread the con- 
tagion of southern or splenetic fever of cattle means much for the 
future of cattle raising, dairying, and general agriculture in the 
South. Aside from communicating the disease mentioned, these 
ticks have such an adverse effect upon the condition of cattle which 


_ they infest that it is almost impossible to breed and raise a good 


b 


- 


7 


quality of cattle in the tick-infested region. Since the summer of 
1906 the Department has been engaged in an effort, in cooperation 
with state and local authorities, to exterminate these ticks. During 
the past fiscal year, as a result of the eradication of ticks, there were 
released from quarantine 57,518 square miles of territory, which is the 
largest area released in any one year since the beginning of the work. 
The total area so far released amounts to 129,611 square miles, an 
area greater than the combined territory of the States of North 
Carolina, South Carolina, and Tennessee. The States in which areas 
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have been released from quarantine are Virginia, North Carolina, 
South Carolina, Georgia, Kentucky, Tennessee, Mississippi, Arkansas, 
Oklahoma, Texas, and California. The work is also being carried on 
in Missouri, Alabama, and Louisiana. 

In the sections that have been freed from ticks and released from 
quarantine it is now practicable to introduce and raise a better class 
of cattle, and the cattle in these regions are more thrifty and com- 
mand substantially better prices, not only because of their better 
condition but because they can be marketed without quarantine 
restrictions. 

SCABIES OF SHEEP AND CATTLE IN THE WEST. 


For more than ten years the Department has been working in 
cooperation with state authorities to eradicate the disease known as 
sheep scab, which has heretofore been prevalent in the West. During — 
the fiscal year 390,000 square miles of territory under quarantine on 
account of this disease were released, comprising the entire State of 
Washington and parts of Oregon, Nevada, Utah, Arizona, and 
Colorado. It was found necessary to place a quarantine on the State 
of Kentucky on account of the continued spread of this disease in 
that State. At that time there was no efficient state law under which 
the Department could cooperate in combating the disease, but the 
last session of the Kentucky legislature passed an act creating a state 
live-stock sanitery board with power to deal with infectious and 
‘contagious diseases of animals, and arrangements have now been 
made to carry on cooperative work in that State for the eradication 
of sheep scab. 

As a result of similar work for the eradication of scabies of cattle 
there were released from quarantine during the fiscal -year 53,021 
square miles, consisting of areas in Montana, Wyoming, Colorado, 
Nebraska, Kansas, and Texas. 

In connection with the work for the eradication of scabies in sheep 
and cattle, employees of the Bureau of Animal Industry made 
52,749,920 inspections of sheep and 18,190,456 inspections of cattle, 
and supervised 12,153,356 dippings of sheep and 1,336,829 dippings 


of cattle. 
NECROBACILLOSIS IN SHEEP. 


About two years ago a form of necrobacillosis, known as lip-and- 
leg ulceration of sheep, appeared in Wyoming in such a malignant 
form and spread to such an extent as to necessitate a Federal quar- 
antine in August, 1909. The Bureau of Animal Industry has made © 
scientific and practical studies of this disease and of methods of treat- | 
ment, and has conferred and cooperated with sheepmen and state — 
authorities in repressing it, with the result that its prevalence has 
been greatly reduced. The drought of the past season has afforded — 
favorable conditions for combating the disease and has also no doubt 
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contributed somewhat to the good results. A circular describing the 
disease and recommending methods of treatment was prepared and 
issued by the Bureau and has been widely circulated in the affected 
region. The Bureau has also kept a force of veterinarians in the 
field to assist in treating the disease as well as to enforce the quar- 
antine. About one-fourth of the quarantined area has been released, 
and the number of cases of the disease in the territoryremaining in 
quarantine has been greatly reduced, besides which the extension of 
the disease to other sections has been prevented. 


BOVINE TUBERCULOSIS IN THE DISTRICT OF COLUMBIA. 


It has been well known in recent years that tuberculosis exists to a 
considerable extent among the cattle of the United States, especially 
among dairy cattle, and that where no adequate steps have been 
taken for the suppression of this disease it has increased in prevalence 
and extended to hogs. During the past two years the Department 
has made special investigations to determine the prevalence and 
extent of tuberculosis among cattle of various parts of the country, 
and has studied methods of eradication. The Bureau of Animal 
Industry has given active aid to state and municipal authorities 
and to individuals in suppressing this disease. 

As the District of Columbia is under the jurisdiction of the Federal 
Government, it was thought well to undertake the eradication of 
tuberculosis from the cattle of the District, both in the interest of a 
wholesome milk supply and as a demonstration of what could be 
accomplished by certain methods of dealing with the disease. A 
cooperative arrangement was entered into with the Commissioners 
of the District, whereby all the cattle in the District were tested with 
tuberculin and those that reacted were slaughtered under inspec- 
tion. Condemned cattle were appraised before slaughter, and 
reimbursement was made to the owners from Department funds on 
a scale depending upon the result of post-mortem examination. 
Over 18 per cent of the cattle in the District gave reactions to the 
tuberculin test, and in 984 per cent of these the lesions of tubercu- 
losis were demonstrated on post-mortem examination. All new 
cattle brought into the District have to be submitted to the tuber- 
culin test, and it is also proposed to retest the herds at intervals so 
as to detect any cases that may have developed since the first test. 
As a result of this work the cattle of the District are already prac- 
tically free from tuberculosis, and it is believed that by continuing 
the retests for a reasonable time the disease will be completely 
eradicated from the cattle of the District. 

Cooperation has also been extended to the States of Maryland and 
Virginia in applying the tuberculin test to cattle in those States. 
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HOG CHOLERA. 


The efficiency of the method of serum treatment devised by the 
Bureau of Animal Industry for the prevention of hog cholera has 
been still further confirmed by practical experiments during the past 
year. A striking demonstration was made at the Kansas City stock 
yards. Out of a lot of 35 pigs, 22 were injected with Bureau serum, 
4 were inoculated with virulent hog cholera blood, so as to give them 
the disease, and 9 were not treated in any manner. All were placed 
in a pen together. The 4 inoculated pigs contracted hog cholera and 
died, also the 9 untreated pigs, while the 22 pigs treated with serum 
remained well. <A similar experiment at South Omaha gave equally 
good results. 

The Department has continued its efforts to encourage and assist 
state officials in preparing the serum for sale or distribution to hog 
raisers, and has also carried out scientific experiments with a view 
to improving the methods and reducing the expense of producing 
the serum. It has been shown beyond doubt that this serum is an 
efficient agent for protecting hogs against hog cholera and that by 
its use in a systematic way this disease can probably be eradicated. 


SCIENTIFIC INVESTIGATIONS OF ANIMAL DISEASES. 


The Bureau of Animal Industry has continued its scientific inves- 
tigations into the nature and cause of various diseases of animals. 
Considerable attention has been given, as heretofore, to tuberculosis, 
and especially to methods of immunizing cattle against this disease. 
The only methods of immunization which have given promising 
results have required the use of living tubercle bacilli, so that these 
methods can not be considered free from danger, and the Department 
is not yet prepared to recommend their use. 

Other diseases under investigation during the past year are lip- 
and-leg ulceration of sheep, swamp fever of horses, chronic bacterial 
dysentery of cattle, bighead of sheep, glanders of horses, rabies, and 
anthrax. Experiments made at the suggestion of a European cor- 
respondent with a new method for the diagnosis of glanders have 
shown the great value of this method, and indicate that it will be 
found much more satisfactory and reliable than the mallein test and 


other methods heretofore in use, especially in the detection of incip- — 


lent cases. 
As injurious results sometimes follow the feeding of cotton-seed 


meal, experiments have been under way with a view to determining © 


the cause of this trouble and learning if possible how this valuable 


feed may be utilized without danger. Laboratory experiments have | 


indicated that cotton-seed meal made from certain varieties of cot- 


ton, or meal in the manufacture of which a high temperature is | 
applied, may show poisonous properties, while the meal from other | 


——_v. 
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varieties and that made in other ways is harmless. Work is in 
progress on the identification of the specific poisonous principle and 
the further elucidation of the various problems encountered. 

The number of rabid animals brought to the Department for diag 
nosis indicates the continued prevalence of rabies in and around the 
District of Columbia and other regions. During the fiscal year 116 
cases were examined, consisting of 100 dogs, the remainder being 
cattle, calves, mules, and sheep. These animals had bitten at least 
59 persons and 46 animals, so far as known. Seventy-five of the 
suspected cases were found to be positive. Experience has shown 
that the muzzling of all dogs for a sufficient period is the best means 
of reducing and eradicating this dangerous disease. 


BLACKLEG VACCINE, TUBERCULIN, AND MALLEIN. 


The Bureau of Animal Industry has continued the preparation and 
distribution of vaccine for the prevention of blackleg in young cattle, 
and the returns show a still further reduction in the losses from this 
disease. During the fiscal year about 1,000,000 doses of this vaccine 
were distributed among stock raisers. 

The activity of various state and municipal veterinary and health 
officers has resulted in an increased demand for tuberculin, which is 
supplied by the Department to such officials free of charge for use 
in the diagnosis of tuberculosis in cattle. About 350,000 doses were 
prepared and distributed during the fiscal year. Nearly 75,000 doses 
of mallein for the diagnosis of glanders in horses were also prepared 
and distributed. 


INSPECTION OF EXPORT ANIMALS. 


The Bureau of Animal Industry made during the fiscal year 328,078 
inspections of animals for export, including 62,372 inspections of 
Canadian animals in transit. There were inspected on arrival at 
British ports by Bureau inspectors stationed there 193,259 animals 
from the United States and Canada. During the year 443 inspections 
of vessels carrying live stock were made in order to see that equip- 
ment, ventilation, feed, water, attendants, etc., conformed to the 
regulations. 


INSPECTION AND QUARANTINE OF IMPORTED ANIMALS. 


In order to prevent the introduction of contagious diseases of live 
stock the Bureau makes a rigid inspection of all imported animals 
at ports of entry, and in certain cases a quarantine is imposed. 
During the fiscal year 346,650 imported animals were inspected, 
9,783 of which were also quarantined. 


LEGISLATION NEEDED. 


The work of the Department in dealing with the live-stock industry, 
and especially with communicable diseases of animals, has shown 
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the need of further legislation by Congress in order to remedy defects 
in existing laws and to confer authority for additional work in the 
public interest. These matters are discussed in more detail in the 
‘report of the Chief of the Bureau of Animal Industry, but may be 
briefly enumerated as follows: 

Authority for the Secretary of Agriculture to control the impor- 
tation of vaccines, serums, antitoxins, tuberculins, and other prepa- 
rations sold for the detection, prevention, or treatment of diseases 
of animals, and to supervise the preparation of such products manu- 
factured in this country for interstate commerce; such authority to 
be similar to that already vested in the United States Public Health 
and Marine-Hospital Service with regard to such products used in 
human medicine. 

Authority for the Secretary of Agriculture to waive the provisions 
of the so-called twenty-eight-hour law in cases of emergency when 
cattle are being shipped under quarantine restrictions and a strict 
compliance with the law might cause the spread of disease. 

Authority for the Secretary of Agriculture to require the disinfec- 
tion of any live-stock cars used in interstate commerce whenever 
such disinfection seems necessary to prevent the spread of disease. 

Authority to regulate the shipment of different classes of live 
stock in the same cars in the interest of humane treatment and so as 
to prevent young and small animals, frequently of different species, 
from being trampled to death by larger ones. 

Legislation prohibiting the shipment of dead animals in the same 
cars with live animals, a practice that prevails to some extent and 
is a source of danger of the spread of contagious disease. 

Legislation providing for the inspection and supervision of dairy 
products in interstate commerce, with a view especially to preventing 
the widespread practice of shipping to creameries cream that is in 
such a condition as to be unfit to enter into the composition of a 
food product. 

An amendment to the present law regarding renovated or process 
butter, so as to apply to this product the provisions of the meat- 
inspection law so far as they may be applicable. 


NEW EXPERIMENTAL FARM. 


Under an item in the appropriation act for the Department of 
Agriculture for the current fiscal year an experimental farm at 
Beltsville, Md., has been purchased for the use of the Bureau of 
Animal Industry. This farm will provide facilities that have long 
been needed for experiments and investigations in breeding and feed- 
ing animals and in dairying, so that work of this kind can be kept 
separate from that relating to infectious diseases as carried on at 
the Bureau’s experiment station at Bethesda, Md. 
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BUREAU OF PLANT INDUSTRY. 


The Bureau of Plant Industry has continued its studies of plants 
in all their relations to agriculture. 


PROBLEMS IN PLANT PATHOLOGY. 


The crown-gall of cultivated plants has been shown to be cross- 


-inoculable to an astonishing degree. Galls have been produced on 


various species belonging to widely different families by pure-culture 
inoculations with Bacterium tumefaciens isolated from the Paris 
daisy. This organism has been inoculated many times successfully 
into the peach, rose, hop, sugar beet, white poplar, and other sus- 
ceptible plants. That from the crown-gall of peach has been many 
times inoculated into the Paris daisy, sugar beet, hop, and other 
plants. Successful cross-inoculations have also been obtained with 
the organisms isolated from the crown-galls of many other plants, 


_ among them apples affected with hairy-root, the cause of which has 


so long been a matter of conjecture and dispute. 
A destructive tumor disease of limes and other citrus fruits has 
been shown to be of fungous origin and to attack not only limes, on 


_ which it was first observed, but oranges also, while artificial infections 


have been produced on pomelo, lemon, and Citrus trifoliata. Myce- 
lium has been traced in the stem from 1 to 2 feet beyond any external 
sign of infection. 

An extensive study has been made of the bud-rot of the coconut 
palm, which has caused enormous losses. The cause of the disease 
has been determined and extensive experiments carried on with a 
view to its prevention and eradication. 

Considerable work has been done during the past year upon a new 
Spot disease of cauliflower. The cause has been determined, a bio- 
logical study of the parasite made, and many experiments carried on 
to determine the conditions under which infection takes place. 

Studies are also being made of the bacterial and fungous content of 
spoiled maize; the inter-relation of crown-gall organisms; the new 


and destructive Grand Rapids tomato disease; banana diseases, 


especially a very destructive blight of the whole plant, and of all sorts 
of bacterial diseases of plants. 

FRUIT-DISEASE INVESTIGATIONS.—The new methods of spraying 
with sulphur compounds worked out by the pathologists of the 
Department have been widely adopted by apple growers. The 


' investigations have shown that fine fruit can be produced and pro- 


tection secured against fungous diseases without the injurious effects 
resulting from the use of copper compounds. 

Bordeaux mixture is still probably the most effective all-round 
_ fungicide, but in the spraying of the apple it has to take second place, 
_ to be used only for special purposes, such as late treatment for bitter- 
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rot. Special attention has been given to experimental work in per- — 
fecting the method of using the new sulphur sprays for the fruit-spot 
and leaf diseases, and in cooperation with the Bureau of Entomology 
studies have been made of the combined sprays of the sulphur and 
arsenic compounds, with which both diseases and insects were treated 
at the same time. In most cases fruit growers who have used the 
new sprays have secured fine crops of the best apples they have ever 
grown. The new types of spray injuries which resulted are unimpor- 
tant and are probably avoidable. 

The fruit-spot and leaf disease known as cedar rust or orange rust 
of the apple has been increasing in prevalence in the Blue Ridge and 
Allegheny Mountain district from Pennsylvania to Tennessee during - 
the last few years. This past season the worst outbreak of this 
malady ever known has occurred. It has attacked mainly the York 
Imperial, but the Yellow Newtown and some other varieties have been 
affected. The fungus has its alternate generation on the red cedar. 
Previous investigations by pathologists have shown that the immedi- 
ate proximity of cedars greatly favors the disease. Recommenda- 
tions made in previous years to cut down cedars from the vicinity of 
- commercial apple orchards have not been taken very seriously. 
During the present season, however, many cedars in dangerous prox- 
imity to orchards have been removed. ‘The disease has not hereto- 
fore proved amenable to spraying, but it was shown during the last 
season that spraying will very largely prevent it if applications are 
made just before the period of general infection. 

For two years attention has been called to the discovery of self- 
boiled lime-sulphur as a fungicide which can be used in the summer 
spraying of the peach for brown-rot and scab. In 1909 this spray 
was successfully used in combination with arsenate of lead. The 
preliminary experiments of last season were redemonstrated on a 
large scale in Georgia, Virginia, and West Virginia, resulting in a com- 
plete victory over the combination of fungous diseases and insect 
enemies. ‘The promptness with which peach growers have accepted 
the discoveries is encouraging. The growing of fine peaches has 
received a great impetus through the removal of some of the factors 
which render the growing of this fruit uncertain. 

On the Pacific coast the work of controlling pear-blight by eradi- 
cation methods has been successfully carried out. In the Rogue 
River Valley of Oregon and in many districts of California the disease 
was decidedly less prevalent during the past season than at any time 
since the blight entered. 

It has been demonstrated on the Pacific coast that the powdery 
mildew of the apple can be satisfactorily controlled by spraying. 

Experiments in spraying for pecan scab were continued in South ~ 
Carolina, and similar experiments were started in Georgia. Though ~ 
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the disease can be controlled by spraying, the desirability of avoiding 
it by the use of resistant varieties was made clear. Many of the com- 
mercial pecans are sufficiently resistant to serve the purpose admira- 
bly and may be top-grafted on affected varieties. 


STUDIES IN FOREST PATHOLOGY.—The chestnut-bark disease has 
now spread to northern Massachusetts and New York, western 
Pennsylvania, and eastern West Virginia. There are, however, 
certain indications that it may not become serious south of the 
Potomac. The work of this Department has shown that with young 
ornamental trees and orchard trees the disease may be controlled by 
a cutting-out and pruning system, though this method is impracti- 
cable with large ornamental trees and forest trees. In localities 
where the disease is just appearing its progress can be materially 
checked, and perhaps prevented, by promptly cutting down the 
infected trees-and burning up at least the bark and brush. After 
25 per cent of the trees are infected it is too late to do anything. It 
is unfortunate that in matters of this kind greater cooperation by 
private owners is not possible. Had this disease started in a National 
Forest district having a cooperating pathologist it probably would 
have been eradicated as a matter of routine before infection became 
general. 

White-pine seedlings diseased with blister rust appear to have 
been imported into some 230 localities in North America. All 
diseased seedlings thus far located have been destroyed, but it is 
by no means certain that all importations have been found. This 
disease affects mature trees, as well as nursery stock, and occurs not 
only on the white pine, but on the sugar pine, the western white 
pine, and probably all other five-needled pines. The importation 
of white-pine seedlings should be flatly prohibited, as the damage 
which this disease can do, and probably will do, if once established 
in America, is out of all proportion to the value of all white-pine 
seedlings ever imported or likely to be. Prohibition is the only 
efficient means of prevention, as the disease can not be detected in 
the shipment by any system of inspection. 

One of the most discouraging features of reforestation is the 
prevalence in the forest nursery of damping-off and other seedling 
diseases which may sometimes destroy the entire annual output of 
a nursery, especially of coniferous seedlings. One of the commonest 
of these diseases, popularly called ‘blight,’ has been controlled at 
the Forest Service nursery at Halsey, Nebr., by slight and perfectly 
practicable changes in the management of water supply and shade. 
Damping-off of eucalyptus seedlings, a source in the past of great 
loss, proves to be preventable by:selecting the proper soil for planting. 

Data collected in the forest-disease survey indicate that in America 
timber decay and tree disease are second only to forest fires as causes 
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of loss. In theory it is easy to remove diseased trees in the forest 
when cuttings are made, leaving only healthy individuals for seed 
trees, and so continually improve the health of the forest; but in 
practice so many questions of economy and differing local conditions 
are involved that many difficulties must be overcome. A great 
deal of attention will be given to working out this problem. 

CoTTON AND TRUCK-CROP DISEASES.—The wilt-resistant varieties 
of cotton and cowpeas which the Department has been breeding and 
disseminating for several years have been brought to a higher stand- 
ard than ever before, but wilt and root-knot have been spreading 
faster than the improved varieties have come into use, so that many 
thousands of acres continue to be destroyed each year. The prob- 
lem now is to reach the farmers with the new seed and methods. For 
this purpose a special campaign of education is being inaugurated, 
to develop breeders of the new cotton and cowpeas and to demon- 
strate the effectiveness of the improved varieties. 

A rust-resistant asparagus has finally been secured, and the stock 
is being propagated with all possible dispatch. 

New prominence has come to the potato wilt, a disease known for 
some years, by the discovery that it is very widespread and injurious 
in an inconspicuous form, causing premature ripening, as well as 
dry-rot in storage. It must be more widely understood, and pre- 
ventive measures, such as longer rotations, must be adopted. 

Black-leg, another new potato disease, is increasing through the 
use of infected seed, especially in eastern trucking districts. Internal 
brown-spot is common. The present varieties of potatoes are some- 
what limited in their climatic adaptations, and the diseases that affect 
them emphasize the importance of a broadly planned line of breeding 
to develop new potatoes possessing disease resistance and stronger 
local adaptation through bringing from South America or elsewhere 
new strains for hybridization. Potatoes for the warmer States are 
especially needed. 

Potato wart, a new disease that is likely to prove very destructive 
if introduced into this country, has been causing alarm in Europe. 
Canada, Ireland, and other countries are quarantining against it, but 
the United States has no protection. It has already appeared in 
Newfoundland and has been brought once to Massachusetts. Several 
other diseases now in foreign countries may be introduced at any 
time. The experience with the chestnut blight illustrates the devas- 
tation that may ensue. This may even yet be repeated on a larger 
scale than with the white-pine blister rust unless Congress authorizes 
the Secretary of Agriculture to prohibit the entry of diseased plants 
and seeds. 

WORK ON SUGAR-BEET IMPROVEMENT. 


A campaign is being carried on to increase the average yield per 
acre of sugar beets. The tonnage produced in the United States is 
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still lower than it should be. Some sections do not appreciate the 
need for thorough culture; others have attempted to grow beets con- 
tinuously, and need to adopt rational systems of crop rotation. All 
need to maintain the fertility of the soil and to make beet growing 
a part of the system of permanent agriculture. Diseases are the 
underlying causes of low tonnage in some districts, and there the 
Department is concentrating its efforts to determine the best means 
of relief. 

The improvement of American beet seed is being given much 
attention, and there are indications that the quantity grown in this 
country will increase greatly in the near future. 


SOIL-BACTERIOLOGY AND WATER-PURIFICATION INVESTIGATIONS. 


The results reported by cooperators using cultures of nodule- 
forming bacteria for inoculating legumes have indicated certain limi- 
tations to successful inoculation. Especially with alfalfa in the 
Coastal Plain region it has been found that inoculation is generally 
successful upon soils which produce a blue or neutral reaction to 
litmus paper, while upon those soils giving a red reaction to neutral 
litmus paper successful inoculation is seldom obtained. Extensive 
studies upon the nitrifying power of soils have been carried on in 
different parts of the United States, and a close relationship has been 
established between the nitrifying power of a soil and its crop-produc- 
ing power. In none of the regions under investigation has any 
injurious effect from overnitrification been observed. 


PROGRESS IN ACCLIMATIZATION AND ADAPTATION OF CROP PLANTS. 


ACCLIMATIZATION OF NEW VARIETIES OF COTTON.—There are many 
desirable varieties of cotton, corn, and other economic species in the 
tropical countries where these plants had their origin and were first 
domesticated. The use of these superior varieties in the United 
States has been considered impracticable, owing to their general 
failure to produce a crop within the limits of the summer season. It 
has now been learned that the behavior of many of these imported 
varieties when first planted in the United States is abnormal and that 
they can be led back to normal fertility and earliness by a few seasons 
of acclimatization and selective breeding. 

Several new types of Upland cotton have been introduced from 
Mexico and Central America and acclimatized in Texas. Although 
they yielded very little cotton at first, they have now become as pro- 
ductive and as uniform as any of the United States Upland varieties 
that are being tested in the same places. Some of the new types 
produce larger bolls and longer lint than any of the varieties now 
generally cultivated in Texas, and these advantages occur in combi- 
nation with other desirable qualities, such as extreme earliness, tol- 
erance of drought, and resistance to the attacks of the boll weevil. 
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LOCAL ADJUSTMENT OF COTTON VARIETIES.—The same biological 
factors of abnormal behavior that make it necessary to acclimatize 
imported varieties have also been found to affect the United States 
Upland varieties. A carefully bred variety that is uniformly early 
and productive in its home district may show much individual diver- 
sity when carried to a new place and may require a new course of 
selection to give it complete adjustment to the new locality. A 
large proportion of the plants that depart from the standards of the 
variety become distinctly inferior, like the reversions that occur more 
frequently in hybrid stocks and in primitive unimproved types of 
cotton. Failure to remove inferior ‘‘rogue”’ plants is one of the 
causes, if not the principal cause, of the rapid ‘‘running out” of 
varieties of cotton when selection is relaxed. Continued selection is 
necessary as a regular farm operation to maintain the uniformity and 
productive efficiency of high-grade varieties. 

EXTENSION OF COTTON CULTURE IN THE UNITED States.—There 
is a general impression that the cotton-growing lands of the United 
States are all occupied and that the presence of the boll weevil will 
prevent any future increase of this crop, but this is a mistake. 
There are large possibilities for cotton production in the drier parts 
of the Western and Southwestern States, where the boll weevil can 
do little damage. 

Experiments in Texas, Kansas, Arizona, and California indicate 
that cotton of excellent quality can be produced in many regions 
where none has been grown in the past. The status of the cotton as 
a dry-land plant is still very inadequately appreciated. It yields a 
marketable product with less water than any other crop now grown 
in the Southwest. A small amount of irrigation can be used more 
effectively with cotton than with any other crop, and even without 
irrigation cotton can often be grown on lands not now supposed to 
have agricultural possibilities. : 

INCREASED YIELDS FROM CORN HYBRIDS.—Numerous experiments 
have shown that crosses or hybrids between two kinds of corn are 
usually more productive than either of the parent varieties. Even 
in crosses of improved strains the yields are notably increased, some- 
times more than 50 per cent, and the crossed plants are more resistant 
to disease and to unfavorable conditions of growth. Simple methods 
have been devised to enable corn growers to take advantage of this 
factor of increased production. 


DRUG-PLANT INVESTIGATIONS. 


During the past year the camphor work has made considerable 
progress. Seeds selected from trees showing a high camphor content 
have been propagated under various conditions, with the result that 
enough young trees are now ready to plant a large part of the test 
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areas. The effort to secure improved apparatus for working up this 
crop has been continued with much success. Especial attention has 
been given to the development of the best form of condensing appa- 
ratus. The area of camphor planted as a result of private enterprise 
continues to increase at an encouraging rate. 


_ In South Carolina the paprika-pepper crop has increased in size. 


The Department is supervising the growing of about 50 acres of 
peppers on a number of types of soil in different localities. Thus far 
the present crop promises to exceed former crops considerably. The 
reception of these peppers by spice millers has been favorable, and 
the demand for a large home-grown supply seems established. Work 
has been chiefly centered on paprika peppers of the Hungarian type, 
but since the market for the Cayenne type is much larger, future 
efforts are to be directed toward the production of pungent peppers. 
A growing demand is felt for a mild sweet pepper of high color, 
similar to the so-called “‘Spanish paprika,” now imported in large 
quantities. Work on this important sort has demonstrated the 
great liability of this group of plants to disease, and ways of meeting 
this difficulty are being worked out. As soon as success is secured a 
material widening of the market for American-grown peppers will 
follow. 

The hop work of the past year has been directed toward the im- 
provement of varieties and toward better methods of handling the 
plants in the field. A statistical study of a small area has shown that 
in all probability certain methods of practice exert more effect than 
has been suspected. For example, it appears that a better yield is 
obtained when four to six vines are trained in a hill than when fewer 
are permitted to grow. The criteria to be used in judging hops are 
an important object of study also. At present there seems to be 
much disagreement among hop experts as to what constitutes the 
fundamental basis of quality. A study of certain constituents, 
especially of volatile oils, resins, and acids, is designed to throw light 
on this important question. 

Work on tanning crops has been continued on a small experimental 
basis, test plats of promising plants being grown in different testing 
gardens of the Department. The commercial and agricultural require- 
ments that must be met in order to bring success are many and rather 
exacting. 

The tea work has been continued in South Carolina. Last season’s 
outcome was very satisfactory from the standpoint of production and 
quality, and the increasing demand for American tea quickly absorbed 
the crop. More tea was sold in the Southern States than heretofore. 
Work on the pruning machine after many trials seems to have resulted 
in a practical means of eliminating a large item of expensive hand 
labor. Pruning, heretofore costing about $2.25 per acre, can now be 
done equally well at 50 cents an acre. 
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Perfumery-plant and volatile-oil investigations have shown that 
many of the foreign plants used for purposes of volatile-oil production 
can be grown and distilled satisfactorily in this country. A study of 
the native oil-bearing plants has developed the fact that among them 
are several species yielding oils containing constituents which make 
the foreign oils now imported commercially insignificant. For exam- 
ple, the native horse mints and their near relatives, growing luxuri- 
antly on waste lands, yield oils rich in thymol, a valuable and much- 
used antiseptic now derived from foreign sources. Certain of the 
sagebushes of the arid plains of the West yield oils rich in substances 
now in demand. Native plants are well worthy of further study in 
this direction. 

It sometimes happens that crude drugs come on the market in a 
more or less mixed condition, a situation at times not detected by the 
manufacturer or pharmacist using them; consequently, confusion as 
to the facts concerning crude drugs of native origin at times creeps in. 
Some time since the drug known as pinkroot was investigated by the 
Department, and the true status of the situation made clear. During 
the past year the same thing has been done with the wild-yam root, 
the true and the false types having been distinguished and the botan- 
ical sources of each ascertained. 


POISONOUS-PLANT INVESTIGATIONS. 


The field work on poisonous plants during the past year has con- 
sisted of two types: (1) Feeding experimentation, carried on at a 
temporary station located at Mount Carbon, Colo., and (2) recon- 
naissance work, carried on wherever complaints of considerable losses 
have seemed to demand attention. At Mount Carbon the harmful 
effects of larkspur poisoning due to species of Delphinium have been 
under study. The chief features of larkspur poisoning have been 
ascertained, and some progress has been made on relief measures. 

In connection with reconnaissance work much attention has been 
given, as heretofore, to trouble in the National Forests. Frequently, 
as a result of a study of the flora of a suspected area, the source of 
loss has been identified and simple measures which have reduced the 
loss have been suggested. 

Laboratory studies have been directed toward a variety of sub- | 
jects, among others the further understanding of the loco-weed 
problem. It has been shown that the cause of this important dis- 
ease is not yet well understood, and further work seems to be required. 
This is now in progress. 

The relation of corn to pellagra has continued to receive attention. 
The normal constituents of corn and such as are developed under the 
action of agencies bringing about its deterioration have been sought 
in the hope of getting some light on the cause of this malady. 
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Some effort has been spent on a study of the alkaloids of the com- 
mon solanaceous berries, both wild and cultivated. The utilization 
of a number of sorts for table use, together with reports of their 
harmful action, has made it necessary to get more information on 
the properties of these products. 


PROGRESS OF WORK IN AGRICULTURAL TECHNOLOGY. 


OFFICIAL COTTON GRADES.—Among the various technological 
problems carried forward within the past year, the work of cotton 
grading has been prominent, and in accordance with the recent act 
of Congress nine official grades of white American cotton have been 
promulgated. Twenty-five sets of these types have been prepared 
for storage in vacuum for the purpose of comparison in future years. 
This method of securing the permanency of the types is believed to 
be a most fundamental and important improvement over methods 
previously in use. A limited number of sets of the grades were 
placed with agricultural colleges in the cotton belt and with exchanges, 
institutions, and individuals who had rendered service in connection 
with the project and whose facilities were at the disposal of the 
Department for quickly bringing the official types to the attention 
of the cotton industry. Before this preliminary distribution was 
finished the general sale of the grades was begun, and the official 
types have for some time been supplied to all applicants at the cost 
of preparation, so that the sets now in practical use cover a much 
wider territory. 

The official grades were established with the advice of a committee 
composed of men of the highest standing drawn from every depart- 
ment of the cotton industry. Numerous letters approving these 
grades have been received from prominent American cotton interests, 
while prominent members of foreign exchanges who have seen the 
_ official types have expressed themselves in terms of high commenda- 
tion. In no case have the official types been subjected to hostile 
criticism. 

Original methods of preparing and preserving these types have been 
developed, and the integrity of each box is attested by a full-sized 
photograph of its contents, which is secured in its cover and bears 
the certificate of the Secretary of Agriculture and the seal of the 
Department. 

Investigation of the length and strength of cotton fiber, with a 
view to measuring these qualities more accurately, has been actively 
prosecuted, and great progress has been made, while the problems 
of cotton marketing have received further study in the field. A 
new method of measuring the length of cotton staple by projection, 
which it is believed will prove of very great value to the cotton 
industry, has been devised and perfected. 
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PAPER-PLANT INVESTIGATIONS.—Technological work on crop plants 
which may be used for making paper has been actively prosecuted 
during the year and has resolved itself into an investigation of three 
classes of material: (1) Wastes or by-products of farm crops, such 
as the stalks of corn and broom corn; the straws of rice, flax, etc.; 
hemp waste; and bagasse; (2) plants which give promise of being 
profitably grown expressly for paper-making purposes, such as hemp, 
esparto, and jute; and (3) wild plants which are locally abundant 
and possibly suitable, including certain grasses, rushes, sedges, and 
canes. 

Strikingly favorable results have been obtained from broom-corn 
stalks, which have been tested in lots up to 34 tons and found to 
yield as high as 42 per cent of available fiber, which, when combined 
with an equal quantity of poplar pulp, produced a good quality of 
book paper. It can be conservatively stated that this crop by- 
product is suitable for immediate use in paper making. The pulping 
of cornstalks has not been as satisfactory, but good qualities of paper 
of different finishes have been produced from numerous varieties 
of corn. 

FIBER INVESTIGATIONS. 


In the fiber investigations of this Department special attention 
has been given to hemp, flax, and sisal. The importations of these 
three fibers during the fiscal year ended June 30, 1910, amounted to 
119,150 tons, valued at $16,016,416. Hemp grown in 1909 in Wis- 
consin, in cooperation with the Wisconsin Agricultural Experiment 
Station, has been retted and broken, and the fiber has been sold to 
manufacturers at very satisfactory prices. Cooperative experiments | 
were continued in Wisconsin in 1910, and a series of similar experi- 
ments was begun in Iowa. The hemp made a very satisfactory 
growth considering the unusually dry season in those States. It has 
been harvested and spread for retting. 

Flax from seed of carefully selected plants of fiber-producing | 
types was grown in nursery plats in eastern Michigan. A study has 
been made in the field of the flax grown for fiber in Michigan and of © 
that grown for seed in Minnesota and adjacent States. Selections 
of plants have been made with a view to the development of uniform 
varieties having the characters most desired for these special uses. 
Attention is also being devoted to an increased production of flax- 
seed to meet the growing demand for this seed in the manufacture of 
linseed oil. 

Sisal, henequen, and zapupe plants cultivated in cooperation — 
with the Porto Rico Agricultural Experiment Station and the Porto | 
Rican government are making a very satisfactory growth. 

A planting of sisal and allied fiber-producing agaves and furcreeas 
has been made in a cooperative experiment on Sugar Loaf Key, 


; 
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Florida. The young plants have made a very promising growth. 
The conditions of soil and climate on the Florida keys are very 
similar to those in the Bahamas, where the production of sisal has 
become the leading industry in recent years. 


GRAIN STANDARDIZATION. 


That the relations between scientific agriculture and the commercial 
conditions which affect crops after they are produced are important 
has of late come to be more fully realized. To improve market con- 
ditions where possible is to render a valuable service to agriculture. 

With this object in view the Department has undertaken a scien- 
tific study of the commercial conditions which affect the grain crops 
after they have been produced—specifically, a study of the methods 
employed in harvesting, storing, transporting, grading, and marketing 
these crops and the extent to which the various methods affect their 
relative commercial and intrinsic values. 

Extensive experiments have been carried on with corn stored under 
actual commercial conditions in country and terminal grain elevators 
at various points. Rail shipments of corn from points within the 
surplus-corn States to export points upon the Atlantic and Gulf sea- 
boards and shipments of a cargo of corn from each of these seaboards 
to European ports were accompanied in each case by an expert who 
had the corn under careful observation at regular intervals en route. 
Many rail shipments of corn, principally between the large grain 
markets, were examined and tested at the points of shipment, and 
also at their destinations. Corn stored in farm cribs at various points 
was also under observation at regular intervals. 

The most important fact demonstrated is that a large proportion 
of the corn which finds its way into commerce contains excessive 
quantities of moisture, that under most favorable conditions no 
appreciable reduction of this moisture takes place until March and 
April, and that this excessive moisture is the primary cause of corn 
spoiling in large quantities under commercial conditions. 

The methods of handling and marketing wheat have likewise been 
studied during the year. More than 300 samples of the various 
varieties, classes, and grades of wheat were obtained. In cooperation 
with the North Dakota Agricultural Experiment Station, these 
samples were experimentally milled and baked with a view to cor- 
relating the physical characteristics of wheats with their flour and 
bread making qualities. The present indications are that these 
factors may be correlated and a better understanding of wheat values 
brought about. 

The effect of excessive moisture, ‘‘ weathering,’ and the sulphur 
bleaching of commercial oats and barley has likewise been studied 
during the year, and much information relative to these subjects was 
obtained. 


? 
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The results of laboratory experiments with commercial flaxseed 
indicate that this seed will increase considerably in volume and 
decrease proportionately in test weight per bushel while being handled 
and stored commercially, probably on account of the abrasion or 
roughening of the seed coat during the various handlings necessary. 


SEED-TESTING LABORATORIES. 


During the past year additional seed-testing laboratories have 
been opened in cooperation with the North Carolina Department of 
Agriculture and the Purdue University Agricultural Experiment Sta- 
tion. The laboratories in Nebraska, Missouri, and Oregon have been 
continued. The work of each of these laboratories has increased 
approximately 50 per cent each year since they were started, showing 
the interest taken in them by the public. The Department is cooper- 
ating with state institutions in order that the work may be done 
locally when analyses can be furnished, with a great saving of time. 

During the summer a number of representatives of seed firms have 
taken advantage of the opportunities offered by the laboratory to 
become familiar with the technique of seed testing in order to carry 
on similar work for themselves. 


Samples of forage-plant seeds have been collected and examined 


for the presence of adulterants, and the names and addresses of the 
dealers who offered adulterated seeds for sale have been published, 
as formerly, with the result that fewer lots of adulterated seeds have 
been found the past year than in any preceding year. 


PROGRESS IN GRAIN INVESTIGATIONS. 


WINTER-WHEAT EXTENSION.—For some time efforts have been 
made by the Department to extend the area of possible cultivation 
of hard winter wheat by the introduction of varieties hardier than 
those now grown. The Kharkov variety, which so far has been 
found to be the best, has given unusually good results this season. 
The total annual production of this wheat is now between 15 and 20 
million bushels. 


Durum wHEAT.—In the last report the annual production of 
durum wheat was stated to be nearly 50 million bushels, but it is no 
longer possible to give even approximate statements of the produc- 
tion. Durum-wheat flour is commonly used in a number of eastern 
cities, particularly Baltimore, Washington, and Richmond, a single 


firm having disposed of five carloads in the last-named city in three — 


months. For the first time a prominent milling company is adver- 
tising the flour on its own merits, a matter which has been urged by 
this Department for some time. 


PACIFIC COAST INVESTIGATIONS.—Following the demonstration of 


the adaptation of Chul and Fretes wheats to California by this Depart- — 


ment, seed of pure strains is being increased as rapidly as possible 
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_ for distribution. Already the yields obtained show the superiority 


_ of these varieties. 


INFLUENCE OF ENVIRONMENT ON THE COMPOSITION OF GRAIN.— 
Experiments conducted for a considerable length of time seem to 
show that different kinds of soil have very little influence on the 
quality or yield of grain, but that changes of climate have consider- 
able effect. 


CROPS IN ROTATION WITH CEREALS.—Rotation experiments have 
been conducted in a number of places to determine what crops are 
best for growing in alternation with cereals in order to obtain the best 
results with the latter. Where legumes were employed in these 
rotations the results have confirmed those of other experiments in 
showing the importance of such crops preceding wheat. In Cali- 
fornia the value of green rye turned under in preparation for wheat 
seeding was also shown. Both rye alone and a mixture of rye and 
vetch plowed under green gave a very much greater yield of wheat 
than that obtained on summer fallow, and a still greater increase 
over that obtained where wheat followed wheat. 


TIME AND RATE OF SEEDING GRAINS.—From several years’ investi- 
gation of the best time and rate for seeding grains the chief conclusion 
of general interest is that a smaller quantity of seed may be employed 
in the drier districts than in humid areas. The proper quantity of 
wheat, for example, to be sown to the acre in semiarid districts 
averages nearly 3 pecks, while in the humid portions of the eastern 
United States it is common to sow from 5 pecks to 2 bushels. 


DRyY-LAND GRAIN INVESTIGATIONS.—Dry-land grain experiments 
are now conducted at Amarillo and Dalhart, Tex.; Akron, Colo.; 
Bellefourche and Highmore, S. Dak.; Williston and Dickinson, N. Dak.; 
Philbrook, Mont.; Nephi, Utah; and Moro, Oreg. The farm at Moro, 
Oreg., was added during the year and is conducted in cooperation 
with the Oregon Agricultural Experiment Station. 

GRAIN-SORGHUM INVESTIGATIONS.—Selected dwarf and early varie- 
ties of kafir and milo produced during the past season, in spite of the 
intense dryness, 25 to 50 per cent of their normal yield, while the 


_ ordinary larger and later varieties made an average of only 10 to 25 


per cent of their normal yield. 
Further experiments continue to show the great hardiness and 
earliness of the Chinese or kowliang sorghums. Considerable work 


_ has been done through chemical analyses and milling and baking 


- 


experiments to determine the probable food value of several kinds of 
grain sorghum. 

RIcE INVESTIGATIONS.—Experiments were started this year in 
South Carolina to determine the best means of controlling rice blast 
(“rotten-neck”’) by preventive measures. 
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During the summer experiments were also begun in Florida to 
determine the possibility of growing rice on the land lying between © 
the Everglades and the ocean. Portions of this area during the | 
winter months are profitably used in trucking, but are too wet in 
summer and early autumn to grow on a commercial scale any other | 
crop than rice. 


Experiments in California were conducted on three types of soil | 


covering a large area in the Sacramento Valley. Two years’ results 
indicate the possibility of growing rice in that region on a commercial | 
scale, the important thing now being to determine the varieties best | 
adapted to the region. . 

Interesting results are being obtained in the rice investigations in 
Louisiana and Texas. In the former State special attention has | 
been given to the eradication of red rice, with some results that are | 
encouraging. 

OaT INVESTIGATIONS.—Some very promising pedigree strains of 
spring oats have now been produced in sufficient quantities to be 
grown in field tests for the first time. 2 

Considerable progress has been made in the selection of hardy | 
winter strains, a number now being grown on the Arlington Experi- | 
mental Farm which have developed a considerably greater degree of | 
hardiness than ordinary winter oats. This year several of these | 
strains weighed from 34 to 36 pounds to the measured bushel. 

The value of the varieties of oats introduced by this Department 
was further shown this year. The Swedish Select is now one of the | 
leading varieties in the Northern States, the production in Wisconsin | 
alone being estimated by authorities in that State at 45 or 50 million 
bushels. The Sixty-Day, another of the Department’s introductions, | 
is fast becoming the most popular oat in the corn belt. 

BARLEY INVESTIGATIONS.—Of the barley varieties introduced by | 
the Department, the Gatami, from Manchuria, promises, after several | 
years’ trial, to be of much importance. It ripens from one week to | 
ten days earlier than other six-rowed varieties now grown in the 
Northwest and also yields better than many of these varieties. | 

A method of selecting seed barley has been devised by taking ™ 
advantage of the varying specific gravity of different cereals and other 
seeds and of seeds of the same cereal in different conditions, and a | 
circular on the subject has been published. | 

The attempt to produce a true awnless variety of winter barley | 
was finally successful, it having resulted from a cross of Tennessee | 
Winter barley, a six-rowed variety, and Black Arabian, a two-rowed | 
black barley. This new barley is quite distinct from the old so-called | 
beardless barley, being a true awnless variety, and it appears to be | 
very prolific. { 

Another result from the same cross is the fixation of a new hooded | 
barley which ripens one week earlier than other hooded varieties. 


a 


See 
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CEREAL-DISEASE WORK.—The great damage that continues to be 
done to cereal crops by rusts has been the incentive to give these 
diseases much further attention, and during the year a bulletin has 
been published giving considerable new information, particularly with 
regard to the manner of living over from year to year, the important 
relation of the weather to rust epidemics, and methods of securing 
varieties of grain resistant to rusts.. Breeding grains for rust resist- 
ance has been continued. 

Preliminary experiments have been made with cresol for the pre- 
vention of smuts, the results of which indicate that this substance 
may become an important fungicide for use with stinking smut of 
wheat and smut of oats. There is promise, also, that the modified 
hot-water treatment for loose smut may be further simplified, thus 
making it easier of application. 

Preventive measures for sorghum smuts have been improved upon, 
and results of investigations have been published. 

INVESTIGATIONS IN THE SOUTHERN StatEes.—During the past year 
there has been a striking increase of interest in grain cultivation in 


_ the South, no doubt partly due to the increased attention being paid 


to diversification of crops and partly to the increased price of wheat 
and other cereals. It is hoped that special attention may be given 
during the coming year to such questions and that much more help 
may be given to farmers than has formerly been possible. 


CORN INVESTIGATIONS. 


The corn work has been of greater value and of greater interest 
than in any other year. It has brought out the possibilities of the 
crop, which is already by far the most valuable one of the country, 
but which, when better understood and better cared for, will more 
than double its value. 

The breeding of early maturing varieties of corn for the Northern 
States and the greater interest in corn growing in the Southern States 
are rapidly increasing the acreage planted to this crop. The acreage 
in 1909, greater than that of any previous year, was 5 per cent less 


* than that of 1910. The tests of the last two years show that the rich 


delta lands of the Mississippi River are well adapted to corn growing, 
and conditions there are such that the crop can be harvested and 
shipped advantageously and in a drier condition than northern-grown 
corn. | 

The production last year of 100 bushels of corn per acre on large 


_ tracts and over 200 bushels on contest acres in States that average 


25 bushels or less to the acre is sufficient argument in favor of more 
intensive corn culture. 

The past year has marked a great improvement in regard to corn 
contests. Competitors generally have come to realize that he is the 
most successful who produces good corn most profitably without 
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injury to his land. It is gratifyimg to note that awards for highest 
and most profitable yields are taking the place of awards for most 
uniform and most beautiful ears. 


TOBACCO INVESTIGATIONS. 


The tobacco investigations have included work with most of the 
principal cigar, manufacturing, and export types, covering ten of the 
leading tobacco-growing States. In addition to special problems in 
harvesting, curing, fermentation, and the control of diseases, there 
are three broad problems in tobacco culture which have received 
special attention, namely, the production of improved types by 
breeding and selection, the determination of the best use of fertilizers, 
and the development of systems of crop rotation best adapted to the 
production of tobacco from the standpoint of both quality and yield. 

In the Broadleaf belt of the Connecticut Valley it has been shown 
that the use of phosphates more readily available than those ordinarily 
applied by growers gives a marked increase in the yield of tobacco. 
Further experiments in the steam sterilization of seed beds indicate 
that in addition to destroying weed seeds and fungous diseases this 
treatment reduces the injury from the mosaic or calico disease, one of 
the most widespread troubles affecting any crop plant. The value 
of the system devised by the Department of introducing artificial 
heat into the curing shed has been clearly demonstrated, particularly 
in connection with the new method of harvesting by picking the 
leaves from the stalk, which is rapidly coming into use in the Con- 
necticut Valley. 

In New York the Haynes type of tobacco as improved by careful 
selection is rapidly supplanting other varieties grown for filler pur- 
poses. In Ohio new types have been secured by five or six years’ 
systematic breeding which are more productive than the ordinary 
Zimmer and Seedleaf varieties, and these are being grown com- 
mercially this season for the first time. Similar work has been 
carried on in Pennsylvania during the year, and a Farmers’ Bulletin 
outlining practical methods of growing tobacco in the State, with 
suggestions for their improvement, has been issued. 

In the export and manufacturing districts of Maryland and Vir- 
ginia, experiments and demonstrations in the best use of fertilizers 
and systems of crop rotation especially adapted to tobacco culture 
haye been continued. The development of improved types and 
strains by breeding and selection and row-to-row variety tests has 
received much attention. In Maryland a variety developed from a 
cross between Connecticut Broadleaf and a native Maryland tobacco 
is showing marked superiority in yield and size and is giving satisfac- 
tion in the hands of a number of farmers. In Virginia local stations 
have been maintained in the principal tobacco districts. 
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A problem of vital importance to the tobacco industry of the so- 
called “ old belt” of North Carolina, more particularly in Granville 
County, is the control of the Granville wilt. This problem has been 
taken up from the standpoints of breeding resistant varieties and of 
developing systems of rotation, fertilization, and cultivation which 
will control the disease. In the “ new belt ” of eastern North Carolina 
and South Carolina much complaint is heard from the trade as to the 
poor burning qualities of the tobacco, and this matter is now being 
investigated, mainly from the standpoint of improving the formulas | 
of the commercial fertilizers now used. 

In connection with the fertilizer experiments in the various tobacco 
districts, tests are being made of the efficiency of some of the new 
commercial sources of nitrogen, more particularly calcium cyanamid 
and also of ammonium sulphate, for the various types of tobacco. 
These tests are of special importance because of the high cost of such 
standard nitrogenous tobacco fertilizers as cotton-seed meal. 


DRY-LAND AGRICULTURE INVESTIGATIONS. 


The results of the investigations in crop rotations and cultivation 
methods in the Great Plains region east of the Rocky Mountains and 
west of the ninety-eighth meridian have been of unusual value and 
interest during the past season. Drought, more or less severe, has 
been experienced from Montana and North Dakota to Texas. At 
Williston and at Edgeley, N. Dak., the conditions were so severe that 
all crops were practical failures, although the most approved methods 
of moisture conservation were used on some of the plats; but even 
here many valuable lessons were learned, and if the drought had 
been less prolonged very remarkable differences would have been 
observed in the yields due to different methods of cultivation and 
crop rotation. This brings out very strongly these two important 
facts: (1) No system has yet been devised that will insure crops 
during periods of as severe drought as sometimes occur in this region, 
and (2) properly planned and executed rotations and tillage methods 
will greatly reduce the loss by droughts of only moderate severity, 
such as frequently occur here. These same methods will also increase 
the yields and net profits during favorable years. In Texas, Kansas, 
Colorado, Nebraska, and Montana the drought was less severe. At 
the stations in those States the results obtained from the various 
methods employed were unusually uniform and consistent, not only 
when station is compared with station during the past season, but 
also when comparisons are made between different grains. These 
results are also in a general way remarkably consistent with those of 
_ previous years. 

The experimental farms established and managed by the Office of 
_‘Dry- Land Agriculture are proving of great value for carrying on 
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cooperative work with other offices of the Bureau of Plant Industry, 
with other Bureaus of the Department, and with the state experiment 
stations. This cooperative work should be still further extended, 
developed, and systematized, particularly along the lines of plant 
nutrition and soil bacteriology. The establishment of a permanent 
and profitable agriculture in the immense area known as the Great 
Plains is an undertaking of such magnitude and economic importance 
as to demand the very best cooperative efforts of both state and 
Federal agencies, and this cooperation is being effected in a most 
efficient manner by this Department. 

The main points established by the investigations up to the present 
time are as follows: (1) Crop rotations calculated to conserve the 
organic matter as well as the moisture in the soil are the main 
dependence to guard against loss from deficient rainfall. (2) The 
effects of rotations are cumulative, and these investigations must be 
conducted systematically through a long term of years and at many 
stations in order to establish a safe basis for a permanent agriculture. 


PHYSICAL INVESTIGATIONS. C 


Physical measurements are being made at all of the dry-land 
experimental farms to determine the methods of cultivation which 
are most effective in conserving soil moisture and the amount of 
water required by the different crops. It has been found that the | 
evaporation from a freely exposed tank of water is the best criterion 
of the water requirements of a crop, as this gives the combined effect 
of temperature, humidity, and wind. The evaporation has been | 
shown to vary greatly in different dry-farming sections, being nearly | 
twice as great in northern Texas as in North Dakota. A higher 
rainfall is consequently necessary in regions of high evaporation. 
This is a subject which every prospective settler in dry-farming | 
regions should study carefully, and will be found fully discussed in 
a recent publication of the Department. | 


PROGRESS OF WORK AT FIELD STATIONS ON RECLAMATION PROJECTS. 


The Department is now operating field stations on the following : 
reclamation projects in the Western States: Yuma (Arizona-Cali- : 
fornia), Truckee-Carson (Nevada), Umatilla (Oregon), Klamath 
(Oregon), Huntley (Montana), North Platte (Nebraska), Williston — 
(North Dakota), and Bellefourche (South Dakota). Among the | 
more important features of the work are the testing of newly intro-— 
duced varieties of crop plants, plant breeding, investigations in plant ! 
nutrition, experiments in the utilization of native forage and fruit | 
plants, and experiments in tillage methods and crop rotations. 

At the Yuma Project particular attention has been given to experi- — 
ments in growing Egyptian cotton. It has been demonstrated that 
this type of cotton, characterized by the superior length, strength, | 
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and fineness of fiber, gives large yields and produces lint pronounced 
by American spinners equal to corresponding grades of imported 
Egyptian cotton. 

The plant-nutrition problems offered by certain peculiar soil types 
of the Truckee-Carson Project are being chiefly investigated. Coop- 
erative work by bacteriologists and physiologists of the Department 
looking to the correction of these unfavorable conditions is in prog- 
ress. Experiments with orchard and small fruits seem to indicate 
that owing to the likelihood of late spring frosts in the valley bottoms 
the higher lands offer the best prospects of success. Alfalfa, the 
cereals, and sugar beets appear to be the most promising crops for the 
lowlands. i 

The Umatilla Project appears to be adapted to orchard fruits, 
grapes, and small fruits, such as strawberries. These crops are 
therefore receiving special attention on the experiment farm. 

On the Klamath, Huntley, Williston, and North Platte projects 
experiments were begun last year with the crops that appear to be 
best adapted to the respective local conditions. It is as yet too early 
to report results. On the Bellefourche Project water for irrigation 
has not so far been available on the experiment farm, and the work 
has been confined to dry-land agriculture experiments on that portion 
of the farm lying above the ditch. 

On several of these projects most of the settlers are unfamiliar 
with irrigation, and instruction and demonstration of methods of 
applying water is proving to be an important part of the work. 


ALKALI AND DROUGHT RESISTANT PLANT-BREEDING INVESTIGATIONS. 


The Department is engaged in extensive tests of crop varieties in 
order to ascertain which ones are most resistant to drought, and is 
seeking to secure increased resistance by plant-breeding methods. 

Some of the problems which are being studied are: (1) Ability to 
adjust growth to available moisture, as varieties of grain crops, for 
example, that make a limited stem and leaf growth withdraw less 
moisture from the soil early in the season and have a better chance 
to ripen seed than do ranker growing, freely stooling varieties; (2) 


_ character of the root systems, whether extensive and shallow, per- 


mitting the fullest possible utilization of light rains, or deeply pene- 
trating, thus tapping supplies of moisture at greater depths in the 
soil; (3) conservation of water by reducing transpiration or, in other 
words, increased economy in the use of water; and (4) avoidance of 
drought by maturing early before extremely dry weather begins or 
tolerance of drought through ability to arrest growth during dry 
periods, resuming development whenever a rainfall brings sufficient 
moisture. 

In the arid and semiarid regions thousands of acres of hitherto 
untilled land are being taken up by farmers. As a rule the newcomer 
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is unable to estimate closely the capabilities of the land until it has 
been put into crops. During the past three years correlations 
between the different types of native plant covers and the conditions 
influencing crop production have been worked out in portions of the 
Great Plains area, and these have made it possible to judge from the 
character of the natural vegetation the adaptability ‘of the land for 
different crops. 

The plant-breeding work with Egyptian cotton in the Southwest 
has resulted in the development of two new and distinct varieties 
quite different in the characters of the plants and fiber from the Mit 
Afifi stock with which the work was begun. The new types are 
distinguished by the large size of the bolls and the fineness and great 
strength of the lint, which averages in both varieties about 13 inches 
long. One of them has already been tested on a field scale at several 
localities in Arizona and southern California, and has proved very 
satisfactory in yield and in the uniformity of the product. Strains 
have also been secured by selection which possess the characteristics 
of the Mit Afifi variety, but are greatly superior to the average of that 
variety as grown from imported seed in productiveness, size of bolls, 
and quality of fiber. The different types of fiber produced by these 
varieties are well adapted to most of the uses to which the $12,000,000 
worth of cotton imported from Egypt in 1909 was put by American 
spinners. In view of the prevailing high prices of long-staple cotton 
and the insufficiency of the present supply, it is hoped that the 
growing of Egyptian types of cotton will soon be taken up on a 
commercial scale in the Southwest. 


THE RESEEDING OF DENUDED MOUNTAIN GRAZING LANDS. 


It is clear from the season’s study that acidity of the soil is a factor 
of the greatest importance, hitherto unconsidered, in the seeding of 
these mountain grazing lands. Hereafter experimental sowings will 
be made with reference to conditions of acidity as well as those of 
temperature and moisture. 

As there are certain wild plants which grow only on acid lands 
and others which grow only on neutral or alkaline lands, the presence. 
or absence of these indicative plants is an excellent practical guide 
for field work. The most trustworthy indicators of acidity are 
various plants of the blueberry and heather families, especially the 
species of the genus Vaccinium known in New England as blueber- 
ries but in the region of most of the National Forests called huckle- 
berries. 

: TRUCK-CROP INVESTIGATIONS. 


The efforts which have been made to develop and maintain strains — 
and varieties of the standard commercial vegetables peculiarly 
adapted for specific purposes have proved decidedly successful. 
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The crops now well in hand are lettuce, cauliflower, cabbage, beets, 
and tomatoes. Others will be taken up as rapidly as possible. 

The Arlington Farm, which is the Department’s field laboratory 
in plant industry, has developed into the most intensive enterprise 
of this character in America. The investigations under way at the 
farm are larger and more varied than those upon any similar farm 
in the United States. During the year the crop-improvement work 
alone involved the testing of more than 2,000 samples of forage 
crops, 7,000 samples of cereals, 1,500 samples of vegetables, 25,000 
samples of potatoes, and 250 drug plants. The fruit plantations 
consist of over 500 sorts of apples and more than 300 varieties of 
peaches, and the shrubbery and- ornamental trees now include 240 
distinct varieties and species. 


FRUIT INVESTIGATIONS. 


From the citrange-orange crosses it is hoped to obtain fruits nearly 
if not quite equal in quality to the varieties of oranges now grown 
and at the same time possessing greater hardiness, enabling them to 
resist the occasional severe freezes which cause so much damage in 
the orange districts. 


DaTE CULTURE.—The successful ripening at the Department gar- 
dens in Arizona and California of many of the best types of dates has 
led to a greatly increased interest in the, possibilities of commercial 
date culture in this country. Because of the great cost of establish- 
ing a date orchard the Department has followed the policy of intro- 
ducing and testing at its own gardens in advance of general distribu- 
tion the best varieties of dates from the Old-World deserts, so that 
growers may be accurately advised as to the varieties most likely to 
succeed in specific localities. At the same time, in order to familiarize 
growers with the cultivation and care of the trees and the harvesting 
of the fruit, many thousands of seeds of the best varieties of dates 
have been distributed. New methods of propagation are being 
worked out to permit of the rapid dissemination of these new vari- 
eties in the regions to which they are adapted. 


Fie cuLTURE.—The United States now produces annually only 
about 200 tons of Smyrna figs, while 2,000 tons of that type are 
imported. 

The finest types of the Smyrna fig are produced in the Meander 
Valley in Asia Minor. Investigations have shown that in California 
the foothills of the Sierra Nevada Mountains bordering on the San 
Joaquin and Sacramento valleys on the east form just such a region 
as the Meander Valley, though vastly larger in extent. It is con- 
fidently believed that somewhere in this warm foothill belt will be 
found the best fig region in this country. - In order to demonstrate 
this at as early a date as possible, the Department leased a seedling. 
fig orchard at Loomis, Cal., situated some 400 feet above the valley 
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floor. This orchard was planted some twenty-five years ago with 
seed of the best Smyrna figs. About half of the seedlings produced 
there are good edible varieties, the other half being caprifigs. From 
this collection the Department has distributed to growers in the foot- 
hills and cool coastal valleys a special collection of Smyrna figs, with 
appropriate caprifigs. It is believed that within three years it will 
be possible to determine definitely the localities best suited to the 
production of figs of the highest quality. 


STUDIES IN BLUEBERRY CULTURE. 


In the annual reports for 1908 and 1909 reference was made to 
experiments on the domestication of the blueberry. A publication 
has since been issued describing the principles of culture of these 
peculiar plants and showing the reasons for failure in most of the 
early attempts to grow them. The propagation of selected plants 
by cuttings and other methods has also been accomplished, and 
there is every prospect that effective methods of field culture will] 
be developed and that selected varieties having fruits of large size 
and other desirable qualities can be grown. Experiments are now 
in progress with a variety bearing berries more than half an inch 
in diameter. 


‘ FIELD INVESTIGATIONS IN POMOLOGY. 


FRUIT MARKETING, TRANSPORTATION, AND STORAGE INVESTIGA- 
TIONS.—These investigations have related primarily to the handling 
of table grapes, lemons, and apples in California, oranges in Florida, 
and peaches in Georgia, the object being to ascertain the causes of 
loss through decay of fruit in transit; to determine methods of 
handling it which will reduce the loss to a minimum; and to secure 
information relative to the proper methods of caring for it prior to 
and during storage. In the transportation work in California and 
Florida, the behavior in transit of grapes, lemons, and oranges 
handled under the prevailing commercial conditions was contrasted 
with fruit so carefully handled that injury to individual fruits was 
reduced to a minimum. The results in practically every case 
emphasized the fact that loss in general is proportionate to the 
amount of injury that the fruit receives prior to or during packing. 

The special peach problem considered in Georgia was the influence 
during and after transit of cooling the fruit to a relatively low tem- 
perature before shipping. Rather marked results favoring such 
treatment were obtained. 

In connection with the transportation tests made under different 
conditions, a large number of supplementary experiments, includ- 
ing the effect of washing lemons, were conducted in various packing 
houses. . 

In 46 experiments with lemons in 15 California packing houses 
in 1910, commercially handled washed fruit developed the greatest 
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amount of blue mold, commercially handled fruit not washed ranked 
second, carefully handled lemons third, while carefully handled 
unwashed lemons developed the least injury. 

The results of the experimental shipments of lemons from Califor- 
nia to Washington, D. C., contrasting the behavior of carefully graded 
and packed fruit with fruit handled under commercial conditions, 
show that less than one-half as much blue mold developed in the 
former as in the latter. 

There is a wide difference in the amount of decay in fruit shipped 
by packing houses employing different methods of handling the fruit. 
Lemons packed in California by eight packing houses where careful 
methods prevailed developed less than one-tenth as much blue mold 
as fruit packed by eight houses under careless conditions. 

Considerable demonstrational and instructional work has been done 
incidentally by the men engaged in these investigations, resulting in 
one locality in Florida in less than one-fourth as much decay after as 
before instruction. 

Storage investigations were carried on in California with grapes, 
lemons, and apples. Different problems were involved with each of 
these fruits. The results indicate that the present market season of 
grapes may be materially extended if the fruit is packed in a ‘‘filler”’ 
before storing. Redwood sawdust has proved the most effective 
material thus far tried; but its use is attended with some objection- 
able features, owing to the very fine dust particles adhering to the 
fruit. The investigations further showed that 40° F. is the mini- 
mum temperature at which lemons should be stored, with a possi- 
bility of better results at an even higher temperature, and that 
‘internal browning”’ in storage of apples grown in the Pajaro Val- 
ley is less serious in fruit stored at 35° than at 32° F. It is still less 
at a temperature of 37° F.; but the ripening processes are too active 
at this temperature for satisfactory results otherwise. The fruit 
stored at 32° F. possessed the best external appearance. 

VITICULTURAL INVESTIGATIONS.—The eleven experimental vine- 
yards established in different sections of California are now yielding 
important results with regard to varietal adaptations to different soil 
types and diverse climatic conditions, congeniality of Vinifera varie- 
ties on resistant stocks, and the value of a large number of direct 
producers. 

Material progress has been made in the investigation of the Rotun- 
difolia group of grapes, especially with regard to varieties and meth- 
ods of pruning and training. 

Investigations in the Middle Atlantic States have demonstrated 
that with the application of proper methods grape culture in this 
region may again be made as successful as it was in former years. 

FRUIT-DISTRICT INVESTIGATIONS.—In connection with the fruit- 
district work the study of the adaptability of fruit varieties to the 
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Ozark region has been completed during the past year and consider- 
ably extended in certain sections of Oklahoma, Kansas, Nebraska, 
and the central and southern Great Plains area. 


GREENHOUSES, GARDENS AND GROUNDS. 


The gardens and grounds of the Department have continued 
under the care of the Bureau of Plant Industry. A gradual readjust- 
ment of the grounds to meet the changes incident to the erection of 
new buildings and the removal of older structures has been made. 
The greenhouse equipment has been somewhat enlarged and now 
affords increased facilities for pathological work and for plant 
quarantine, which have been very much needed in connection with 
the research work of the Bureau. The removal of the last of the old 
greenhouses has resulted in marked improvement of the appearance 
of the Department grounds. 


i 
PROGRESS IN PLANT INTRODUCTION. 


The possibilities which lie in the introduction of the wild relatives 
of cultivated plants and in the breedmg of them with well-known 
domesticated forms have become apparent to a wide circle of official 
and private experimenters throughout the country. In order to 
meet the demand for these wild plants, which in themselves are little 
more than curiosities, a world search is being carried on by hundreds of 
correspondents of ie Office of Foreign Seed and Plant Introduction. 
The time required to secure and place in the hands of an experimenter 
some foreign species of plant which he wishes to hybridize is rapidly 
being reduced to a negligible quantity, and the stimulus afforded in 
the creation of new varieties suited to peculiar local conditions is of 
great and lasting benefit. 

The search which was made in northern China three years ago for 
the original wild peach resulted in the discovery of a new form of 
peach (Amygdalus davidiana) which for hardiness in Iowa, at least, 
exceeds anything yet grown there. There are two strains, and both 
have proved much hardier than the peaches grown at this limit of 
the peach belt. At the same time this Chinese peach, which is 
used by the Celestials as a stock on which to graft all of their stone 
fruits, bids fair to prove a drought-resistant stock for the peach 
growers of the Southwest. Extensive experiments are under way 
to test more thoroughly this important stock for stone fruits. 

Ten acres of Japanese timber bamboo are now growing at Brooks- 
ville, Fla., as a result of the introduction of more than 3,000 young 
plants from Japan, while a similar but smaller area is located at 
Avery Island, La. This is the first serious attempt in this country 
to test on a commercial scale the culture of a plant which in the Orient 
forms one of the best paying crops. 
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The mango industry of Florida and Porto Rico has reached a stage 
when the demand for grafted plants of imported varieties is much 
greater than can be supplied by the Department, and several thousand 
seeds have been ordered for propagation purposes. One single tree 
of an imported variety produced this season 428 fruits, and the fancy- 
fruit dealers of New York have pronounced these imported mangos 
’ worthy of commanding the highest prices. 

The unusual interest attached to the discovery of the wild drought- 
resistant wheat in Palestine mentioned in the last report made it 
advisable to send an expert in acclimatization to inspect on the slopes 
of Mount Hermon this new prototype of the great cultivated cereal 
and secure data and material which will aid in the future study of its 
possibilities for dry-land conditions. This investigation is still in 
progress. 

An agricultural explorer of the Department has spent the year ex- 
ploring the plant resources of southwestern Asia and, although meet- 
ing with many unexpected difficulties, has pushed his way into Chinese 
Turkestan. Among the large number of interesting things he has 
secured is a variety of alfalfa from Erivan which is said to be longer 
lived than the Turkestan variety experimented with in the Caucasus; 
a species of Medicago from an altitude of over 4,000 feet, which is 
already being utilized in the work of creating new hybrid alfalfas 
for the Northwest; a wild almond from the Zarafshan Valley, found 
growing on the dry mountain sides at an altitude of 6,000 feet, which 
may prove to be a desirable stock for stone fruits; a drought-resistant 
cherry for home gardens in the Northwest and for use as a dwarfing 
stock, from the mountains near Samarkand; a collection of apricots 
with sweet kernels from the same region; the Afghasian apple and 
special varieties of pears for trial in the Gulf States; some remarkably 
hardy olives which have withstood zero temperatures and still borne 
good crops of fruit; late and early varieties of Caucasian peaches for 
trial in the Southwest; seeds collected in the Caucasus from wild 
plants of the true Paradise apple, which is used as a dwarfing stock, 
for the purpose of obtaining seedlings not infested with crown-gall; 
scions of a newly produced crab apple, reported to be a better keeper 
than American crab apples; the Slew Abrikose, a variety of apricot 
with a skin as smooth as that of a nectarine; seed of the Karakatch 
tree, a Turkestan elm, for the hot, dry sections of the United States; 
a remarkable drought-resistant poplar for the Middle West; a wild 
strawberry, fruiting at the end of February on the dry calcareous 
cliffs of the Caucasus, of possible use to strawberry breeders; a col- 
lection of hardy table-grape varieties from the Caucasus, some of 
which are reported to possess very unusual’ keeping qualities; and 
varieties of Asia Minor wheat and a collection of cereals from the 
oases of Samarkand, Old Bokhara, and Merv. 
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Two tons of roots of the edible aroids were harvested in South Caro- 
lina as a result of an experiment with these wet-land root crops, which 
seem to thrive well where the potato can be grown only with difficulty, 
and a much more extensive experiment in the growing and market- 
ing of these important crops is under way. 

The hardy yellow-flowered alfalfas which were obtained from cen- 
tral Asia have already been crossed with the hardiest of the blue- © 
flowered forms, and the resulting crosses have proved their unusual 
hardiness and are now being investigated to determine their value 
to the farmers of the Northwest. 

The popularity of a newly introduced Japanese salad plant and 
vegetable called udo has reached the stage when one of the largest 
asparagus growers in the country contemplates testing it on a consid- 
erable scale with a view to placing it on the market. 

The fruiting at various points in the Southern States of the Chinese | 
wood-oil tree, from the nuts of which the best drying oil is expressed, 


has made it advisable to set out in Louisiana a test orchard of an acre | 


to determine its commercial possibilities. 

The call for young trees of the seedless Chinese persimmon which 
was fruited in North Carolina last year was so great that special 
arrangements for the propagation of this variety had to be made, 
one firm desiring to put in 10 acres of this new sort even before it was | 
fully tested by the experts of the Department. ; 

The imported large-fruited jujubes, which form a very important 
orchard industry in China, the preserved fruits comparing favorably 
with dates, have shown themselves adapted to the arid climate of the | 
Southwest, and extensive trials will be undertaken in California and 
in Texas. 


INVESTIGATIONS IN FARM MANAGEMENT. 


The Department has continued its study of the methods and 
practices of successful farmers, giving special attention to those 
types of farming which have maintained productiveness over a long | 
period of years. At the same time it has been carrying to the farmer | 
in a practical way many of the scientific facts brought out in its | 
research investigations. Much of the demonstration work is being 
carried on in close cooperation with the state agricultural colleges — 
and experiment stations. 


SOUTHERN FARM MANAGEMENT.—In the farm-management demon- | 
stration work in the Southern States emphasis has been placed on | 
the importance of winter legumes as a means of putting humus into | 
the soil and preventing leaching and soil washing and as hay crops | 
in a more diversified type of farming. A phase of this work is the | 
teaching of farmers to grow their own supply of seed of these legumes. — 
In certain parts of the South, where the area of cotton has been cut 
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down because of the ravages of the boll weevil, farmers have been 
encouraged to grow soy beans as a possible substitute for cotton seed 
in the production of oil. The same machines that are used for 
extracting cotton-seed oil can be employed for extracting the oil 
from soy beans. The vines and the cake residue are also valuable 
stock feeds. Cropping systems have been devised for southern 
farmers entering upon some kind of live-stock farming. Many of 
the industrial schools of the South are giving attention to farming. 
The Department is cooperating with these institutions in devising 
plans of management which shall teach correct principles of crop 
rotation, tillage, and fertilizing. 

NorRTHERN FARM MANAGEMENT.—In addition to the study of 
farm practice throughout the Northern States, the attempt has 
been made to assist individual farmers, where located in typical 
sections, in planning their farm operations. In Maine personal 
work in demonstrating the method and value of the home mixing of 
commercial fertilizers was taken up with more than 1,200 farmers. 
It has been shown that good crops of potatoes, clover, and corn can 
be grown on some of the agriculturally abandoned hill lands of south- 
ern New York if attention is given to better strains of seed, more 
thorough tillage, and in many instances the use of lime. In northern 
Michigan, Wisconsin, and Minnesota are extensive areas of compara- 
tively cheap cut-over hardwood and pine lands, varying greatly 
in quality and requiring distinctly varying types of farming for the 
greatest success. These types are being worked out and vary from 
dairying and hay farming on the heavier soils to the growing of seed 
crops, such as clover, hairy vetch, and rye, on the lighter soils. An 
agricultural survey of Iowa, showing the types of farming prevail- 
ing in each section of the State and the main agricultural problems 
needing attention, has been completed. In Missouri a farm-manage- 
ment organization of 200 farmers from all over the State is attempt- 
ing to revise the systems of farming there along improved lines 
suggested by the Department. 


WESTERN FARM MANAGEMENT.—Nowhere is the study of farm 
experience of greater importance than in the West, where farming 
is different from anywhere else in the United States. Each farm is 
in a sense an experiment station, and the experiences of the indi- 
vidual farmers are of great importance in formulating wise plans of 
farming. Satisfactory cropping systems and farm methods have 
been worked out for parts of western Kansas, Nebraska, and eastern 
Colorado. The recommendations of the Bureau on tillage practices 
in the upper Columbia River Basin have been widely adopted. 

FARM ORGANIZATION AND OPERATION.—The man and labor hours 
required to grow farm crops and do all kinds of farm work are being 
studied in detail on more than 100 farms. The records thus secured 
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show just what it costs to produce a quart of milk, a bushel of corn, 
a colt of definite age, and the like. These data will later become the 
basis for determining the profits of various farm enterprises under 
widely varying conditions. In New Hampshire a farm-to-farm sur- 
vey of four townships was made to study the relation of profits to 
the type of farming followed. The results bring out strongly the im- 
portant places occupied by fruit and poultry on the farm. Studies 
have been made of farm investments and of the details of machinery 
and tools required in different types of farming. It has been found 
that usually only about one-half the capital invested in farming is 
in the land, the remainder being in building equipment, tools, and 
live stock. Not infrequently men buying farms put all their money 
into the land and then struggle for years with inadequate working 
capital to make a living, whereas if a judicious division of the invest- 
ment at the outset had been made a much more productive and 
profitable plant would have resulted. 


PRICKLY-PEAR INVESTIGATIONS.—The past severe winter has shown 
that the spineless forms of prickly pear must be confined to regions 
even farther south than was previously announced. This is particu- 
larly true in the regions from Texas to Florida. Investigations indi- 
cate, contrary to general belief, that prickly pears breed true to seed. 
The spiny species native to southern Texas are giving great promise 
as a cultivated farm crop. Thousands of cattle have been “roughed” 
through on this feed the past year, and several dairies have depended 
on it alone for their roughage. Both dairy cows and other cattle do 
well with no other roughage. 


WEEDS AND TILLAGE.—Methods of eradicating quack-grass, or 


witch-grass; perennial morning-glory, or bindweed; and wild onions © 


have been worked out on the basis of their agronomic habits, and 


extensive demonstrations are in progress to bring these facts home — 


to farmers in different parts of the country. Work on the relation 
of weeds to the tillage needs of corn is being continued on 160 farms 
in 32 States. Results of this work to date seem to indicate that the 
primary object of corn tillage is the destruction of weeds. 


FarM PRACTICE.—The possibility of curing hay by artificial drying — 


has been shown to be practicable for regions like the South, where it is 
difficult to cure hay because of untimely rainfall. A drier that cures 


green alfalfa in 25 minutes into a very superior hay at a nominal cost — 


has been designed and constructed by the Department. The study 
of farm practice in the use of commercial fertilizers has resulted in the 
publication of a Farmers’ Bulletin dealing with this subject in the 
South. Studies of pastures have shown their growing importance in 


the production of cheap beef. The run-down condition of pastures — 
in many sections is being studied with special reference to their | 


rejuvenation. In the clearing up of logged-off land, promising new 


pt De 
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_ methods for burning stumps which appear to be cheaper than the 
use of powder and the donkey engine, although slower, have been 


devised. 
FARMERS’ COOPERATIVE DEMONSTRATION WORK. 


The demonstration work among southern farmers is rapidly in- 
creasing. Organized in 1904 for the purpose of fighting the boll 
weevil in Texas, this work has now extended to all of the Southern 
States. 

The problem of meeting the advance of the weevil in the South is 
a complex one. Southern farmers for years have raised cotton and 
depended upon it to furnish home necessities and supplies. A credit 
system has prevailed under which. the cotton farmer, whether owner 
or tenant, runs twelve months behind. When cotton fails, his credit 
fails; hence the necessity for a change of methods. 

When the boll weevil came, bankers and business men lost confi- 
dence and extensive local panics resulted. With his cash crop cut 
off the necessary food crops for man and stock had to be grown on 
the farm. It was necessary to teach and demonstrate diversifica- 
tion of crops in order that the farmers might be able to raise cotton 
at a profit and in sufficient quantities to meet the world’s demands, 
and the Department has undertaken to show how to produce paying 
crops even where the weevils are numerous. 

The leading features of this work are (1) the adaptation of modern 
cultural methods to the raising of cotton under boll-weevil infesta- 
tion and (2) the teaching of modern farm methods by which other 

_ standard crops can be produced for the purpose of furnishing food 
for the family and feed for the stock. These things must be done 
on the farmer’s own land and with his cooperation. 

From 1904 to 1909 there was an increase from 1 to 362 agents in 
the field. The number has now reached 450, and the demand for 
more is urgent. More than 75,000 farmers are receiving direct 
instruction on their farms. This work has greatly increased the 
supply of humus and the use of legumes in soils wasted by long- 
continued cultivation in cotton. It has caused lands to be plowed 
deeper from year to year and seed beds to be more thoroughly pre- 
pared. Cultivation is becoming more intensive, seed selection of 
both corn and cotton more general, and farming, as a rule, more 
profitable. 

In 1909 figures from a large number of demonstrators showed a 
comparative increase of from 50 to 400 per cent in the average yield 

_ of standard crops, and the figures for 1910 indicate similar results. 

One of the striking features of the work of 1909 and 1910 is that 

in thousands of cases an average crop of cotton has been made in 
_ spite of the weevil by following the directions of the Department, 
_ whereas others in the same localities who have not carried out these 
1—70797°—yxBx 1910——6 
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instructions have failed to make a crop. This is conspicuously true 
in the alluvial sections of Texas, Louisiana, and Mississippi. The 
methods advocated are being rapidly adopted by farmers in boll- 
weevil-infested territory and are fast being recognized as the best 
means yet presented of raising a crop of cotton in spite of the boll 
weevil. This means the restoration of confidence and credit and 
prevents the abandonment of farms and the emigration of labor to 
other fields. 

Private citizens, business men’s organizations, bankers’ associa- 
tions, county boards, and others in many of the Southern States 
have been of considerable assistance to the Department in extend- 
ing the work. : 

It has been found by experience that the only way to reach some 
farmers and to get them to follow better methods of farmingis through _ 
their boys. Where a farmer’s boy has been enlisted in a corn club 
and produced on his father’s farm an acre of corn yielding from 50 
to 200 bushels at a cost of not more than 30 cents a bushel, the 
farmer is no longer skeptical about improved farm methods. 

In 1909 there were 10,543 boys enrolled in these clubs. In 1910 © 
the number has increased to 46,225. This feature of the work has | 
aroused unbounded interest and enthusiasm and turned attention — 
toward the farm. Public-spirited citizens in the various Southern 
States have contributed $40,000 for prizes for these boys. Prize 
winners in four States were given trips to Washington and awarded 
diplomas of merit. This year such trips are offered from every 
Southern State through bankers’ associations, boards of trade, 
educational associations, private citizens, and state fairs. Governors 
and superintendents of public instruction will give diplomas simi- 
lar to those earned last year to all boys who make excellent records. 

When a boy makes a thorough study of corn it is easier to succeed 
with other crops. Some of the boys in the boll-weevil parishes of — 
Louisiana have not only broken the records in corn production there 
but have achieved the same extraordinary results with cotton, pota- 
toes, onions, and other crops. 

Marked changes in general farm methods and in the economic ~ 
life of the people do not take place in a single year. The few demon- | 
strations in each neighborhood the first year attract attention and 
dispel doubt, the second year brings increasing success, and the 
third year usually marks the beginning of the general adoption of © 
the changed methods, though time is required to make the adoption 
universal and thorough in a community. 

Special work is done in advance of the weevil to prepare the | 
farmers to meet the new conditions. During the seasons of 1910 and 
1911 this effort is being and will be exerted within a few hundred ~ 
miles of that great semicircular line which marks the boll weevil’s — 
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“advance, and it is hoped that the panic and business depression 
usually accompanying the invasion of the weevil will thus be avoided. 


PROGRESS IN FORAGE-CROP INVESTIGATIONS. 


BREEDING IMPROVED FORAGE CROpS.—For most of the farming 
areas of the country experience and much experimenting have 
_ determined the most valuable forage crops. Thus, timothy and 
red clover are of paramount importance in the northern part of the 
- country and alfalfa in the West, while in the South among the several 
_ forage crops used cowpeas are perhaps of highest value. Each of 
_ these crops consists of numerous varieties and strains, some of much 
higher value than others. The isolating of the best strains by 
selection and the combining of the good features of two or more 

varieties by hybridizing have already yielded valuable results, and 
extensive work of this kind is now being prosecuted. 

In the case of cowpeas upward of 200 varieties from all parts of the 

world have been secured and tested. Among those of prime impor- 
_ tance to the breeder are the Iron, on account of its disease resistance; 
the Whippoorwill and New Era, on account of their excellent habits 
and prolificness; and certain East Indian varieties which are tall and 

bushy in habit and bear abundant pods with small, hard seeds decid- 
edly resistant to weevil attack. These sorts have been hybridized, 
and among the progeny are varieties which in excellence of habit, 
disease resistance, and prolificness combined surpass any of their 
parents. There is every reason to believe that these improved sorts, 
which can be readily harvested by machinery, will replace in a large 
measure those now grown. 

In cooperation with the Ohio experiment station the breeding of 
timothy on an extensive scale has been undertaken at New London, 
Ohio. The recent introduction and rapid spread of timothy rust 
have made it necessary to breed for resistance to this disease, as 
many of the strains previously developed are highly susceptible. It 
appears that timothy breeding must be in the main comparatively 
local; at least, strains bred in the East have not proved superior in 
the West, and vice versa. 

Improved alfalfas are mostly needed in the colder States, where 
great hardiness is essential, and in the Eastern States, where strains 
that will produce seed under humid conditions and thus become 
completely adapted are desired. Better seed-producing strains, 
especially for dry-land farming, are also important. From the 
‘progress already made there can be little doubt that all these ideals 
can be secured. Some of the hybrids between the yellow Siberian 
alfalfas recently obtained by our agricultural explorers and the 
hardiest ordinary alfalfas possess excellent habits and great cold 
resistance, so that the menace of winterkilling is now greatly reduced. 
b Every year an enormous quantity of alfalfa seed is imported from 
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Europe, and this has been increasiirg in recent years. Not only 
should the United States grow all the alfalfa seed it needs, but a | 
surplus for export should be produced. Splendid yields have been | 
secured by growing alfalfa for seed in cultivated rows on dry lands 
in the semiarid regions. Strains selected for high seed production 
have given noteworthy returns in such experiments. 

Red clover is a crop of great variability with which little successful 
breeding work has been accomplished. In the Old World there are 
several well-defined -geographical varieties, none of which, however, | 
have shown superiority in this country over the ordinary American | 
seed. The breeding of this crop presents two types of problems: 
(1) In the States where ordinary clover succeeds well increased 
yields can almost certainly be obtained by selecting and breeding 
individuals which have greater inherent vigor, and (2) in many places | 
it is now difficult to grow red clover on land where it once grew well. | 
This difficulty is commonly referred to as due to ‘‘clover-sick” land. 
The trouble is very obscure, but in some cases is apparently caused 
by a specific disease and in others by a complex of diseases. In 
northern Alabama a farmer has grown a selected clover successfully 
for seventeen years or more on land where ordinary clover failed. 
This success was obtained by saving the seed of the surviving plants | 
until a strain was established that succeeds perfectly. Apparently 
this strain differs little from that bred by Professors Bain and Essary, | 
of the Tennessee Agricultural Experiment Station, for resistance to a 
stem disease which seems to be the principal enemy of clover in that 
State. The importance of the red-clover crop is such that extensive | 
breeding work of this sort is being prosecuted. 


NEW FORAGE crops.—Many new forage crops from all parts of the | 
world are being tested each year. Only a few of these possess suffi- | 
cient value to compete with the crops now grown. In a few cases, 
however, these introductions prove to be of striking value. At least 
four such plants recently introduced have given such admirable | 
results that there can be little question that they will prove of great 
value. | 

Rhodes grass, while not entirely a new. grass, has been heretofore | 
tested mainly in the arid regions, where it is not sufficiently hardy to — 
withstand the winters. The experience of the last three years has | 
shown that this grass is especially adapted to the Gulf Coast region, 
particularly to Florida and southern Texas, where it not only with- | 
stands the winter, but grows continuously. In southern Florida three | 
cuttings have been made during the winter months, and as many as | 
six during the entire season. This grass has fine, upright stems and | 
good seed habits, so there is no reason why it may not be employed ”™ 
as extensively as a meadow grass in the region to which it is adapted 
as timothy is in the North. i 
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Sudan grass is a close relative of Johnson grass, but lacks entirely 
the rootstocks which make Johnson grass so objectionable as a weed. 
Sudan grass is a true bunch-grass, after the manner of timothy, and 
is just as easily handled. It grows taller than ordinary Johnson grass, 
is very leafy, and produces splendid crops of seed. Depending on the 
rainfall, it can be cut from two to three times in a season. 

Additional experience has verified the high estimate originally 
placed upon the Yokohama bean. It is really an early velvet bean 
which will mature its seeds as far north as Virginia and Kentucky 
and will give all the intervening States a crop as valuable as the Flor- 
ida velvet bean is in Florida. This variety is unusually fruitful and 
in the southernmost States will produce two crops of seed in a year. 
It will doubtless come into extensive use both as a soil-improving 
crop and for forage. Hybrids between it and the Florida velvet 
bean and the Lyon bean are of special promise. 

During the exceptional drought of the past season in north-central 
Texas the interesting fact developed that pink kafir is decidedly 
more drought resistant than milo or Blackhull kafir. Under condi- 
tions that caused the latter to ‘fire’ badly, the pink kafir remained 
perfectly green. 

The need of better forage crops is perhaps felt mostly in the semi- 
arid regions. Extended search is still being made throughout Asia 
in the hope of finding more valuable grasses and legumes adapted to 
these regions. Some of the logumes from the drier portions of India, 
like kulthi (Dolichos biflorus) and the bonavist (Dolichos lablab), have 
demonstrated their ability to withstand drought under which cow- 
peas suffer severely, and it is not unlikely that these two plants may 
come to be largely grown. This will depend mainly on their ability 


_ to produce satisfactory crops of seed. Some of the new millets from 


the interior of Asia, especially the Kursk millet obtained in 1899 and 


-the Turkestan millet secured in 1906, are likely to’replace the other 


varieties. The Kursk millet can be grown as far north as the Cana- 
dian line, but the Turkestan is a later variety which matures only in 
the central and southern portions of the Great Plains region. 


CONGRESSIONAL SEED DISTRIBUTION. 


The distribution of seeds and plants upon Congressional order has 
continued along much the same lines as in the preceding year. The 
demand for vegetable and flower seeds proved greater than ever 
before. Certain changes in the method of mailing packeted seeds 
have obviated the necessity for rehandling by the postal authorities 
in the Washington City post-office, thereby reducing the labor and 
facilitating the mailing of the seeds. The packeting, assembling, 
and mailing have been satisfactorily done under contract. 

In connection with the seed distribution, an effort to propagate 
Dutch bulbs successfully has been continued with encouraging results. 
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Climatic conditions in the Puget Sound region, where the work is 
being done, appear to be favorable, and it is hoped that a sufficient 
quantity can eventually be produced to furnish the supply used for 
Congressional distribution. 


FOREST SERVICE. 


In my report of last year I estimated the total stand of merchant- 
able timber on the National Forests, exclusive of those in Alaska, at 
about 400 billion board feet. Revised and more accurate estimates 
of this stand, obtained during the past year, indicate a total on the 
Forests of the continental United States of about 530 billion board 
feet. Though the aggregate is so great it shows a low average stand— 
under 4,000 board feet per acre. It is true that a considerable acreage 
of National Forest land lies so high that it will never furnish much 
merchantable timber, and that much other land is too arid to grow 
such timber, although it supports a protective cover which must be 
maintained for the sake of its influence upon water supplies. 

The cutting which now takes place does not offset the increase. 
Even the exceptional fires of the summer of 1910—fires due to such 
an extraordinary combination of natural conditions—hardly wiped 
out the increment of the year. 


NATURAL AND ARTIFICIAL REFORESTATION. 


Where it may be a matter of waiting for centuries if the forest were 
to be left to accomplish its own return to the areas from which it has 
been completely dislodged, artificial reforestation must be, and is 
being, undertaken at once. The work, hitherto mainly experimental, 
is now entering on what promises to be a practical and successful 
stage; extensive experimentation must nevertheless be continued, 
along with practical work where the means of making this a success 
have been found, in order that the field which lies open may be. 
covered in every part. 

Especially encouraging has been the progress made with direct 
sowing of the Forests. Not only have a large number of methods 
been given experimental test, but also definite and valuable results 
have been obtained in some regions. Over 9,000 acres in all were 
sown during the year, while some planting or sowing was done on 
practically every National Forest. The work will continue during 
the present year on a much larger scale. 

Reforestation must follow lumbering as well as fire if the Forests 
are to be both permanent and fully useful. The methods of cutting 
employed by the Forest Service are always planned with especial 
reference to bringing about such reproduction as is desired. The 
natural reforestation which can be obtained through lumbering when 
the latter is made a means of applying forestry has many advan- 
tages over the natural reforestation already described as taking place 
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on the burned areas of the Forests. Instead of having large areas 
on which there are no seed trees, careful selection and reservation is 
made of trees so spaced and situated as to insure ample seed dis- 
tribution wherever room is opened for new growth. Instead of hay- 
ing a substitution of valueless or inferior trees for those most valua- 
ble, the cuttings are planned with reference to removing from the 
forest, so far as possible, undesirable species. 

The work of reforestation is so important that I consider it justi- 
fies and demands immediate provision for pushing it forward, and I 
therefore purpose to ask from Congress an increase of $180,000 in the 
funds available for it. 

The fact that reforestation is to be brought about partly by the 
actual outlay of money for sowing and planting, partly by permit- 
ting the forest to sow itself and protecting the young growth from 
fire after it has become established, reenforces the statement that 
National Forest administration means, for one thing, an increase in 
the investment. Expenditures for artificial reforestation are obvi- 
ously investments. It is just as obviously immaterial by what meth- 
ods the new stock is established, so long as it is obtained. Whether 
hand-sown or tree-sown, if it is growing it represents an increase of 
capital account. It is worth remembering that only a part of the 
yearly cost of National Forest administration and protection goes to 
pay for the transaction of current business. Another part is spent 
to protect the existing stand of merchantable timber and young 
growth, while a third part is laid out in providing more material for 
a future cut through natural and artificial replacement. 


PERMANENT IMPROVEMENTS AND FIRE PROTECTION. 


For the last four years Congress has made a specific appropriation 
for the construction and maintenance of permanent improvements 
on the National Forests. The amount thus appropriated for the 
year 1910 was $600,000. Of this, something less than $60,000 was 
spent for maintenance of improvements. The experience of the 
past summer proved conclusively how valuable these improvements 
are and how great is the need that they should be multiplied. 

During the past season there have been unusually severe forest 
fires in nearly every part of the country. The National Forests 
have suffered to a greater extent than at any time since their estab- 
lishment. When the National Forests were placed under adminis- 


_ tration, the annual fires were reduced to a small percentage of what 


: 


previously occurred. In 1906 the fires burned over about 115,000 
acres, or about one-tenth of 1 per cent of the total area. In 1909, 
with a much larger total of Forests, the area burned was 362,014 
acres, or something less than two-tenths of 1 per cent of the total. 
_ During the past season, under the difficulties of an unprecedented 
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drought, the protective force was unable to prevent a large number 
of fires from starting, and many of these could not be extinguished 
before a great loss had been sustained. 

The fires of 1910 were primarily due to a severe drought, which 
extended throughout the country and which in the Northwest was 
the most severe ever known, so far as official records show. The 
spring was very dry, and in the summer, when there are usually 
abundant rains in the mountains, the rainfall was exceedingly small 
and very localized. The region most affected was the area drained 
by the Columbia River, extending from the ocean to western Wyo- 
ming and Montana. In most places there was practically no rainfall 
- at all during July and August. 

The effect of the drought -was to render the forests very inflam- 
mable. Not only did the surface litter of leaves, branches, fallen 
logs, and other material become very dry, but the thick layer of © 
vegetable mold in the deep, usually moist forests became lke tinder. 

In addition to the drought, the past season was characterized in © 
many places by constant high winds, which rendered fire protection | 
exceptionally difficult. The smallest escaping spark from a camp 
fire or burning slash pile was often enough to start a blaze, which, 
under the high winds, developed into a dangerous conflagration in 
an incredibly short time. 

The most severe drought was in the Northwest, and there also were 
the greatest and most disastrous fires. The worst fires occurred in 
northwestern Montana and Idaho and in eastern Oregon and Wash- 
ington. Severe fires occurred in California and the central Rocky 
Mountain region, but the conditions were not as difficult as in the 
North Pacific region and the fires were more easily controlled. 

In the Northwest the fires began to be numerous in June. During 
July they increased very rapidly, reaching their climax during the 
last half of August. The Forest officers were ordered to increase their 
patrol and use every measure to extinguish the flames. With the 
increase of the fires, it soon became apparent that the special fund 
appropriated by Congress was entirely inadequate to meet the situa- — 
tion. Numerous fires were then burning in the Forests and every — 
day new ones were reported. The entire forests of the northern Rocky 
Mountains were at one time threatened with destruction. Unless © 
the fires had been checked scores of towns and communities would — 
have been wiped out and the lives and homes of thousands of people 
imperiled. I was confronted with the problem of either putting out 
the fires or being directly responsible for what would have been one of — 
the worst disasters in the history of the country. Without hesitation | 
I called upon the Forest officers to stop the fires and to make such ~ 
expenditures as seemed absolutely necessary to accomplish this result. 
Every source of help was called in. Temporary labor was employed — 
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where it could be secured. The War Department aided by sending 
troops. The railroad companies, lumber companies, and private 
individuals cooperated in the endeavor to avert a great disaster. 

Early in September the flames were finally subdued. The fires 
which could be reached by roads and trails were largely put out 
through the crews working under the Forest officers. Those fires in 
the inaccessible areas were extinguished finally by the aid of timely 
rain and snow storms. While the aggregate loss of life and property 
was large and the cost of fighting the fires about a million dollars, I do 
not hesitate to state that if it had not been for the heroic and efficient 
work of the Forest officers, many millions of dollars’ worth of public 
and private property would have been destroyed, and probably 
many lives would have been lost. I can not commend too highly the 
self-sacrificing work of the local Forest officers, who toiled day and 
night, week after week, risking their lives to save the Forests. 

The reports show that there were over 4,000 fires in the National 
Forests during the season. Most of them were small and were 
promptly extinguished by the Forest officers. Only about 15 per 
cent of the fires were responsible for the great losses. These occurred 
chiefly in the inaccessible regions where they could not be reached 
quickly because of the lack of roads and trails, or in areas inadequately 
patrolled. The greatest damage was done by the great fire of August 
20 in northern Idaho. Many fires were burning at that time, but 
nearly all of them were under control, and would shortly have been 
extinguished had it not been for a terrific hurricane which developed 
and swept all fires beyond control. Within twenty-four hours there 
was practically a continuous fire for a distance of over 100 miles. 

The total area burned over during the season amounts to over 
3,000,000 acres. While accurate data have not yet been received 
from all the Forests, it is probable that between 6 and 7 billion feet 
of timber was killed. A portion of this can still be cut and utilized, 
so that it will not be a total loss. The damage in money can not be 
accurately estimated until forest surveys are made, but it will proba- 
bly reach over $25,000,000 if both merchantable timber and young 
growth are considered. 

The cost of fighting the fires will aggregate a little over a million 
dollars. This is a large sum, but it represents considerably less than 
1 per cent of the value of the property saved. 

It is to be deeply regretted that there was a large loss of life through 
these fires. Altogether 76 persons in the employ of the Forest Service 
were killed in fighting the fires. All of these men were temporary 
employees. That more were not killed was due to the skill and cool- 
ness of the forest rangers. Where relatives were found, the bodies 
were brought out and every help possible given to the families. 
There were 35 persons killed whose relatives could not be located. 
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There were a number of men injured more or less seriously. Un- 
fortunately the law does not permit paying the expenses of the injured 
or their wages after they ceased their work. The hospital expenses 
of these men were met by private subscription. The Red Cross con- 
tributed $1,000. The remaining expenses, including expenses of 
interment of the dead, were borne by subscriptions from the Forest 
officers and other members of the Forest Service. 

The chief causes of the fires are locomotives, lightning, carelessness 
in burning slashings, and incendiarism. 

Railroads continue to be responsible for a large number of fires. 
This will continue to be the case until the locomotives are either 
equipped with efficient spark arresters or oil is used for fuel. It 
should be said, however, to the credit of the railroads, that during the 
past season many of them have taken an active part in assisting in 
the work of fire protection and fire fighting. The Chicago, Milwaukee 
and Puget Sound Railroad has installed oil-burning locomotives, and 
it is a striking fact that not a single fire has started from them, 
although the road traverses a long distance in the National Forests. 
A number of railroad companies have entered into cooperative agree- 
ments with the Forest Service to clear fire lines along the right of way 
and to employ special guards to patrol the tracks during the danger- 
ous season. The effectiveness of the cooperative patrol by the rail- 
roads and the Forest Service was well illustrated in Montana and 
Idaho. Although a very large number of fires were started, most of 
them were extinguished before great damage was done. In some 
instances, however, no effective system of protection had been under- 
taken and very damaging fires are chargeable to locomotive sparks. 

One of the most prolific sources of fire and one which is uncon- 
trollable is lightning. There are scattered throughout the forest 
innumerable dead trees and stubs. During the past season there 
were many electric storms unaccompanied by rain. — In nearly every 
such storm some tree was struck and a fire started. These occurred 
frequently in very remote and inaccessible places and resulted in 
fires which were very disastrous because they could not be quickly 
reached. 

Many fires are chargeable to carelessness, especially in leaving 
camp fires and in burning slashings. A larger patrol service would 
prevent to some extent carelessness in the use of fire in the woods, 
but fundamentally there is required a better appreciation on the part 
of the public of the need of protection from fire. 

The most regrettable fact is that there has been a considerable 
amount of incendiarism. While it is very difficult to prove that a 
given fire is of incendiary origin, circumstantial evidence has shown 
that many incendiary fires were started during the past season. The 
situation has been so serious that I have offered a reward for the 
conviction of incendiaries. 
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The first necessity in organizing a forest for protection from fire is 
to construct roads and trails in order that the different parts of the 
forest may be accessible both for patrol and for the mobilization of 
fire fighters. A forest in which there are inadequate means of com- 
munication can not be fully protected under any conditions. With- 
out trails it is impossible properly to patrol the forest, and in case a 
fire is discovered it can not be attacked if there are no means of 
transporting quickly to it men and fire-fighting equipment. The 
roads and trails serve also as an aid in attacking fires. The work of 
constructing roads and trails has been pushed as fast as available 
funds permitted. There have been so far built about 5,500 miles of 
roads and 16,000 miles of trails. - Yet this is only a beginning when 
the extent of the Forests is taken into consideration. 

In addition to roads and trails it is necessary to construct special 
fire lines. These are cleared lines through the woods located at 
critical points to supplement the system of roads and ‘trails for fire 
protection. They serve both to check fires and also as points from 
which to fight them. Fire lines are being built as rapidly as possible. 
The most extensive work has been carried on in southern California, 
where the protection of the chaparral forests is of great importance in 
protecting the water supply. Fire lines are also extensively built 
along railroad rights of way and around lumber operations. The 
burning of broad fire lines here and there at critical points in open 
yellow pine forests has been undertaken and will be pushed with 
vigor. 

A second necessity in the organization of the Forest is & proper 
equipment for the prevention of fires and for fighting such as may be 
started. The most essential primary equipment is a system of 
telephone lines connecting ranger headquarters and lookout stations. 
The purpose of the telephone is to enable rangers and guards to give 
quick notice of fires and to secure such assistance as is required: 
There are already many instances where millions of dollars’ worth of 
Government timber has been saved through the use of such telephone 
lines as have already been built. The total amount so far con- 
structed comprises about 9,200 miles. The Forests are still very 
meagerly equipped. 

The Forests should be equipped also with lookout stations. These 
are usually located at high points from which it is possible to look 
over a large area. At these lookout stations there should be at least 
a small building equipped with a telephone. Frequently where it 
has not been possible to build telephone lines, the lookout stations 
are provided with the heliograph and other means for See 
Where the country is flat, watchtowers are built. 

An essential part of the equipment of a forest is a system of 
properly located and well-equipped ranger stations. Many instances 
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have occurred during this season where fires which threatened enor- 
mous damage were promptly extinguished because there was a ranger 
stationed within striking distance. 

The equipment of the National Forests should comprise also an 
ample supply of tools and other equipment necessary in fighting fires. 
A beginning has been made in the establishment of small equipment 
stations here and there along the roads and trails. These stations 
consist of small buildings or tool boxes containing such equipment 
as is necessary. Usually they contain axes, shovels, grub hoes, 
water buckets, water bags, ropes, etc. In some cases in remote 
sections there is also a certain quantity of provisions, grain, pack 
saddles, tents, etc. 

In the more remote Forests, where travel must be largely by trail, 
it is necessary to have available pack horses to transport supplies 
and equipment. It is exceedingly difficult in most regions to secure 
horses at short notice. In the case of fire breaking out at a distant 
point it is necessary not only to transport a crew of fire fighters 
quickly but also to provide provisions for them. It is desirable, 
therefore, that the less accessible Forests be provided with pack 
trains with such equipment as is necessary to meet the requirements. 

The danger of the recurrence of such disasters as that of last sum- 
mer’s fires should be reduced to a minimum. Though it was unpre- 
ventable under the conditions of the year, the day will come when it 
would be counted preventable, and when under similar conditions it 
would generally, be prevented. This, however, can not be brought 
about in a single year, nor in five years. It must be brought about 
gradually by the upbuilding of a thoroughly organized system of 
forest management. High organization of this sort can be attained 
only step by step. It is no more possible under pioneer conditions 
than is a highly organized private industry. What is demanded now 
is that each year progress shall be made toward the ideal of completely 
adequate protection. 

This means that each year, for one thing, the existing permanent 
improvements should be extended. Not to extend them as fast as 
opportunity is given would be criminal. The Forest Service is power- 
less to provide them except as means are put at its disposal. Expend- 
itures for equipping the Forests with roads, trails, telephone lines, 
fire lines, and other improvements can be made only from the perma- 
nent improvement fund. In the years 1907 to 1911 Congress made 
available a total for this purpose of $1,975,000. The amount avail- 
able in 1910 was $600,000; in the current year it is $275,000. There 
are now on file carefully considered plans for specific permanent 
improvements calling for an amount of work which the entire appro- 
priation for the Forest Service last year would hardly have paid for. 
In view of the facts, I consider it my duty to ask for a substantial 
increase of the permanent improvement fund. 


_— 
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In every forest there is a certain amount of inflammable material 
on the ground. Not only is there an accumulation of vegetable 
matter on the surface of the ground, resulting from the annual fall 
of leaves, but in the old uncared-for forests there is also a large amount 
of fallen timber. In the virgin forests which have not been burned 
this dead timber represents the accumulation of many years. There 
are, however, many areas which have been burned over in the past 
and are now littered with trees which were killed by the fires. This 
dead timber constitutes a great menace to the forest. There is an 
immense amount of it, and there is no way of disposing of it at once. 
When timber is cut in the National Forests, the tops are piled and 
burned in order that there may be no further accumulation of such 
débris, and in such cuttings also the old material which is found on 
the ground is disposed of where it is at all practicable. Where it can 
be disposed of, dead timber is sold or given away to settlers. More 
than three-fourths of the total free-use cut of last year, which exceeded 
100,000,000 feet, was dead timber. 

The plan has frequently been suggested of burning over the surface 
of the ground every year or two in order to prevent the accumulation 
of inflammable material. The theory of this proposition is that if 
the surface is burned over early in the spring, before it becomes 
very dry, the inflammable material will be destroyed and any fire 
which subsequently may start will do comparatively little damage. 
Some have even gone so far as to assert that the burning of the 
forests by the Indians and early settlers was the proper way to 
protect them. As a matter of fact, these early fires were exceed- 
ingly destructive. Not only did they destroy enormous bodies of 
timber, but they killed young trees and prevented the reproduction 
of the forest. Moreover, the dead trees now standing and lying on 
the ground, which resulted directly from these early fires, to-day 
constitute a great menace to the forest. Any wholesale annual or 
periodic burning of the surface of the ground will result in putting a 
stop to forest growth. It is unthinkable that anyone should seriously 
advocate a system of handling public forests by which there is no 
provision for a future production of timber. It has been customary 
in portions of the Southeast to burn over the forests annually or peri- 
odically, and the ultimate result, as is already actually illustrated in 
a great many places, is the final destruction of the forest. 

There are certain types of forests where annual or periodic burning 
of certain specified areas is feasible. An example is the open yellow 
pine forests of the Southwest. Carefully regulated burning of the 


. surface is practicable in those areas where there is no young growth 


and the timber is sufficiently old to resist the fire. Most of the 
National Forests are composed of trees of all ages mingled together 
by individuals or groups. Annual or periodic burning over the surface 
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in such forests would inevitably result in the death of the small trees 
and the prevention of new reproduction. The plan of burning the 


forest for protection is therefore not applicable in most of the National - | 


Forests. If the principle of surface burning is to be used, it is best 
applied in the open types of forest, to burning broad fire lines located 
here and there at well selected points. The whole surface should 


not be burned, but only wide lines about 100 to 200 feet wide. In. 


this way there are firebreaks throughout the forest, and if a fire 
starts it may then be confined to a small area: The cost of the work 
is thus reduced and bodies of small growth are saved. Even this 
work requires a large annual expenditure, far more than is now 
available for the Department. 

As the protection from fire is the most important consideration in 
the administration of the National Forests, I have requested an 
increased appropriation for this work. In addition to the increase 
requested for permanent improvement work, I urge that there be an 


increase of $120,000 for extra patrol, and that authority be granted — 


to me to draw upon the receipts from the Forests, in case of grave 
emergency, for fighting fires. 


NATIONAL FOREST TIMBER SALE POLICY. 


It must always be kept in mind, as I pointed out in my report a 
year ago, that the National Forests form an investment which has 
not yet become fully productive. They are valuable chiefly for three 
great uses—water conservation, the production of forage, and the 
production of timber. The first use is already well developed, so far as 
concerns irrigation, though it will have much larger development in 
the future. But of the available water power on the Forests, esti- 
mated to be in the neighborhood of 15,000,000 horsepower, only the 
most insignificant fraction has as yet been harnessed. The forage- 
producing power of the Forests is generally utilized now; only in 
the most inaccessible mountain regions does the forage crop go to 
waste, and the increase of this resource must take place primarily 
through such improvement in present methods as will enable the 
areas now used to support a larger amount of stock than at present, 
rather than through increases in the grazing area. In striking 
contrast is the timber crop. Its harvesting is confined to a trifling 
part of the total. While the stockman occupies the length and 
breadth of the Forest range, the lumberman is operating only along 
the edges of the vast bodies of the National Forest timber which the 
slow centuries have ripened for the ax. 

When the Forest Service first took charge of the National Forests, 
through their transfer from the Department of the Interior on Feb- 
ruary 1, 1905, in an effort to open them to use, timber sales were every- 
where encouraged. Less than 114,000 feet of timber were sold during 
the fiscal year 1905, at an average stumpage price of 75 cents per thou- 
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sand. In the fiscal year 1906 the amount sold rose to nearly 300,000 
¥ feet and the average stumpage price rose to $1.72 per thousand; 
_ while in 1907 the sales exceeded 1,000,000,000 feet, at an average 
stumpage price of $2.42 per thousand. 

Since 1907 the totals of sales have been much smaller—in 1908 
not much over one-third of the 1907 sales, in 1909 not much over 
one-fourth, and in 1910 something over one-half. This reduction 
_ was partly the result of the general business depression. The lumber 
cut of the entire country in 1908 and 1909 was considerably less than 
in 1907; and, since National Forest timber is on what may be called 
the fringe of the demand for stumpage, it naturally felt the effect 
of business disturbance to a much greater degree than did timber 
in more settled regions. But the reduction in sales was largely the 
consequence of a perception that, on grounds of broad public economy, 
the timber-sale policy of 1907 required modification. 

Following the fires of last summer an abnormal period may be 
anticipated. As a result of those fires a great quantity of fire- 
killed timber is in the Forests. This timber must be utilized 
speedily if it is not to be a complete loss. It is the part of economy 
to have it lumbered, even though it has to be sold at a very low 
price, in order that the resulting product may take the place of what 
would ordinarily be sawed from green timber. In the regions where 
fire-killed timber is plentiful the cutting of any other material will so 
far as possible be suspended. Every effort will be made to find 
purchasers, large as well as small, and stumpage will be offered on 
very liberal terms. It is hoped that in this way the general and local 
markets may be led to absorb a large part of the manufactured product 
of the fire-killed timber in place of the supplies which would ordinarily 
be drawn from undamaged private and public holdings. 


RANGE MANAGEMENT. 


The total of live stock of all kinds which used the National Forest 
range in 1910 under pay permits fell off 2.75 per cent in comparison 
with the previous year. This is the first year since regulated grazing 
began that there has not been an increase. The cause of the drop is 
to be found in the reduction of available range through eliminations of 
land found to be better suited to other uses than to forest purposes. 
Since the lands excluded by these eliminations were relatively low- 
lying, open, and accessible, they were above the average in the amount 
of grazing use made of them. 

Decided progress was made during the year toward working out 
methods of more intensive range use, and some of the methods which 
have been experimentally tested were taken up and applied by stock- 
men on their own holdings with good results. 

Mention should be made also of the need of permanent improve- 
ments in the form of drift fences, watering places, and other acces- 
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sories to the handling of stock, as a means of securing the fullest — 
utilization of the forage crop of the Forests. To a considerable © 
extent it has been found possible to secure such improvements through — 
cooperation of the stockmen. The development of the range to its — 
fullest usefulness requires, however, the investment of public money ~ 


in permanent improvements just as truly as does the successful 
guardianship and promotion of use of the timber supply of the 
Forests. 

The receipts from grazing were last year for the first time 
exceeded by the receipts from timber sales. In future years the 
present relative position of the receipts from these two sources is not 
likely to be reversed; on the contrary, from now on the receipts from 
timber may be expected to gain steadily upon the receipts from 
grazing. 

FOREST PRODUCTS INVESTIGATIONS. 

The work of the Forest Service for the public is not confined to 
applying the best methods of management to the use of the water, 
timber, and grazing resources of the National Forests. Study is also 
given, so far as is possible with the small part of the appropriation 
which can be devoted to work other than administrative, to all 
problems whose investigation promises to promote economy in the 
use of all that is produced by our Forests, private as well as public, 
or to increase their yield of valuable material. The investigations 
directed to this end comprise both investigations of Forest products 
and investigations in the field of general forestry. 

An event of large importance was the completion and occupancy 
during the year of the Forest products laboratory provided at Madi- 
son, Wis., by the State of Wisconsin for the use of the Forest Service. 
The securing of this laboratory was brought about by the efforts of 
the authorities of the University of Wisconsin, in the belief that the 
advantage to the university of having the products investigative 
work centered in Madison would well repay the outlay. It is to the 
advantage of the Forest Service also that its laboratory is in close 
touch with the staff and work of such an institution as the University 
of Wisconsin. 

The Madison laboratory equipment was furnished by the Govern- 
ment. The new building and the new equipment together provide 
the most effective plant for research into the problems which underlie 
the best use of Forest products to be found anywhere in the world. 
Many of these problems are of a highly technical character and can 
be attacked successfully only through the possession of such facilities 
as are now for the first time available. These problems include 
such matters as the strength and physical properties of the various 
kinds of woods in commercial use, or of woods which though not yet 
put to particular uses are inherently suitable for them; methods of 
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seasoning, preserving, kiln-drying, and otherwise handling woods so 


as to secure from them the maximum service and a minimum of 


waste; the manufacture of wood pulp; methods of extracting, by 
distillation and otherwise, valuable wood products; and methods of 
utilizing sawmill and other waste, either for the extraction of by- 
products or for reworking into smaller wood forms. 

Because of the opportunity which seems to me to be clearly open 
for advancing the interests of Forest preservation through the study 
of methods of getting longer or better service from given classes of 
material, the invention of improved processes of extracting wood 
products, and the saving of waste, I desire to provide for an expan- 
sion of the investigative work of the Forest Service along these lines, 
and have included in my estimates of appropriations needed for the 
year 1912 an increase of $72,000 over the appropriation for the cur- 
rent year to make such an expansion possible. I am confident that 
practical results are within reach which will richly repay the cost of 


seeking them. 


OTHER INVESTIGATIONS. 


In cooperation with various States studies of Forest resources and 
their industrial employment were continued. Such state coopera- 
tive studies have in view, from the standpoint of the State the gath- 
ering of data needed to make clear what legislative or administrative 
course will be in the best interest of the State’s economic and indus- 
trial welfare, and from the standpoint of the Forest Service an 
enlarged knowledge of Forest conditions and the methods by which 
our Forests may be made most useful. 


BUREAU OF CHEMISTRY. 
COLLECTION AND EXAMINATION OF FOODS AND DRUGS UNDER THE LAW. 


The inspection and examination of both imported and domestic 
foods and drugs have been steadily extended along the lines estab- 
lished in the three preceding years, while at the same time the pressure 
of court work and the necessity for special investigations increase in 
even greater proportion as the work develops. The total number of 
samples analyzed at the 21 food and drug inspection laboratories 
during the past fiscal year was 19,411; of the 9,571 interstate samples 
about 40 per cent were reported as illegal. This does not indicate 
at all the condition of the market, as usually only suspected samples 
are taken and the inspectors naturally become more expert in this 
respect as their experience widens. It is, however, an index to the 
effectiveness of the food control. As a result of 87,265 floor inspec- 
tions, over half of which were made at the port of New York, 8,217 
imported foods were analyzed and about 37 per cent were reported as 
illegal. By this is meant that they were either adulterated or mis- 
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branded, and by far the larger number fall in the latter class. In the | 


prosecution of researches in connection with inspection work and in 
cooperation with other branches of the Government 1,623 miscel- 
laneous samples were analyzed. The desultory examination of 
imported products received at nonlaboratory ports has now been 
systematized, which will greatly increase the efficiency of this inspec- 
tion, the leading ports within the jurisdiction of any branch labora- 
tory being definitely assigned thereto. Invoices may now be regu- 
larly inspected and examinations made more often than was possible 
heretofore. In addition to the work of the branch laboratories there 
should be considered the 2,431 samples examined in the Washington 
Food Inspection Laboratory, of which 790 were check samples, 994 
samples examined in the Washington Drug Inspection Laboratory, of 
which the greater part were original samples, and about 1,229 inter- 
state samples in the other divisions handling extracts, waters, grains, 
and cattle foods, a total of approximately 4,654 interstate samples 
examined at Washington. 


SPECIAL FOOD INVESTIGATIONS AND RESEARCHES. 


From time to time conditions disclosed by inspection or questions 
raised in the administration of the law render it necessary to make 
special studies of certain classes of foods or drugs in order to determine 
the condition of the output as a whole, fix upon reasonable limits of 
composition and sanitation within which the products should fall, and 
if possible assist the producer by the scientific study of the problem 
under commercial conditions, in meeting the new requirements and 
improving the material in question. Investigations of this char- 
acter have been conducted especially in regard to fruit products, 
dairy products, oysters, and fish. Other researches are of a purely 
scientific character looking to the development of new or improved 
processes as in some of the fruit work. 


FRUIT AND FRUIT PRODUCTS. 


WorMY AND UNSOUND FRUIT.—Many kinds of fruit when sold in 
bulk and in packages which are not hermetically sealed are subject to 
the attack of insects unless they are carefully stored, and become 
wormy and entirely unfit for food. Ripe olives, for example, in bulk, 
were often found to be of this character. Again, in some countries 
the practice has prevailed of drying fruits in such a manner that they 
are attacked by insects before or during the process of drying, so that 
by the time the product is placed upon the market it is sometimes 
badly infected. by worms or the larve and excreta of certain insects. 
This problem has been carefully studied in various phases. Numerous 
seizures have been made of dried fruits which were held by the courts 
as unfit for food because of their wormy condition. A marked 
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improvement has already been made in the grade of figs offered for 
entry and doubtless it will be still further improved. 
MaPLeE propucts.—The prevalent sophistication of maple prod- 
- ucts has given rise to many cases under the food law, and from the 
necessity of judging of the purity of commercial samples made in 
different ways and with admixtures of various kinds has resulted a 
_ general study of authentic maple products gathered from all of the 
_ important centers of production in this country and in Canada. A 
_ study of methods of manufacture accompanied the analytical exami- 
E nation of the 481 samples obtained, thus furnishing reliable data for 
' judging of the quality of this product whatever its source might be. 
Previous work on this subject has covered only limited areas or 
localities. The results indicate that methods of manufacture influ- 
ence the variations in color and flavor of the finished product to a 
greater extent than does the environment. 


+ 


VineGAR.—The many cases arising in regard to sophisticated 
vinegars, especially those in which inferior products are labeled as 
cider vinegar, has led to a thorough investigation of this industry. 
Authentic samples were obtained for study at a number of factories 
throughout the Eastern and Central States, where every stage of the 
operations could be observed and data established in regard to the 
progressive composition of the product. In this way such sophisti- 
cations as the use of vinegar made from apple wastes, dried skins, 
and cores, or the admixture of pomace and second-pressing vinegars 

_ with pure-cider vinegar, or their dilution with grain or white-cider 
_ vinegar or with boiled cider may be detected by comparison with 
the standard data. The results obtained have already been of great 
value and have made it possible to interpret more intelligently the 
analytical results obtained in the examination of unknown samples. 


MISCELLANEOUS FRUIT PRODUCTS.—A large number of studies were 
made in cooperation between the Pomologist of the Bureau of Plant 
Industry and the Bureau of Chemistry looking to the development 
of new fruit products, the improvement of present processes, and the 
more profitable utilization of certain crops. Among these are inves- 
tigations of the yields obtained by different methods of producing 
grape juice; the effect of storage at low temperatures on sweet ciders, 
showing that it may be held from six weeks to three months at 32° F. 
before fermentation begins, that it ferments very slowly and retains 
its flavor well if withdrawn and held at refrigerator temperature; 
a successful attempt to produce a marketable vinegar from peaches; 
the production of a very palatable product by drying and sugaring 
pineapples; a study of the practice of picking immature oranges and 
grape fruit and sweating them to produce quick ripening which showed 

that the product was very inferior and if followed might injure the 
a ; and a study of the production of citrus by-products in 
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California, together with the examination of authentic samples of 
Sicilian citrus oils. ; 
Extensive enological investigations were conducted at Charlottes- — 
ville, Va., with a temporary laboratory in the grape belt of northern © 
Ohio, at Sandusky, where 1,077 samples of apples and grapes and ~ 
their by-products have been examined during this year. Various — 
methods of sophistication were applied and the chemical history of — 
the product studied, as the data are used to assist in administering 
the food law. A parallel study is made of the composition of prod- — 
ucts of known history made in the laboratory which provides valuable — 
data on the composition of 62 wines made under controlled conditions © 
from nearly all of the important.varieties of grapes used for this — 


purpose in the eastern part of the country. This work is further | 


elaborated by the systematic collection and examination of com- | 
mercial samples, data on 316 such samples having been accumulated — 
so far. Yeast cultures of different varieties found to have special | 
value are still furnished as starters to laboratories and manufacturers — 
with instruction as to their use, thus aiding in improving the ~ 
technique of fermentation industries and the quality of the output. 


DAIRY .PRODUCTS AND POULTRY. 


DETERIORATION OF POULTRY AND EGGS.—The study of the deteri- — 
oration of poultry and eggs, which at first was concerned chiefly with © 
changes occurring during storage, has broadened out so as include 
every step in the handling of these products. It was soon found | 
that in no other way could the problems involved be attacked, | 
inasmuch as the chemical and bacteriological data obtained could — 
only be intelligently interpreted by a knowledge of the history of © 
the product before entering storage, including methods of killing, — 
dressing, shipping, and marketing. To this end the cooperation of © 
associations of poultry dressers, merchants, railways, refrigeration — 
transportation companies, and warehousemen has been obtained and 
the most interesting and instructive data have been assembled. The — 
interrelations established explain many variations in data, and in 
turn the scientific observations set their stamp plainly upon the © 
various methods as producing satisfactory or unsatisfactory prod- — 
ucts. Extensive shipping experiments were made from Chicago as ~ 
a center. After visiting the large poultry packing houses through- | 
out the Middle West, observing their methods, and making an accu- | 
rate record of every detail of manipulation, shipments were sent to — 
Chicago, the carload was met on its arrival, samples were taken for | 
laboratory work, the condition of the car and its contents were | 
examined, including the temperature records, and some of the pack- — 
ages were followed further through the warehouses and the market — 
handling, including in several cases a second shipment by rail. 


ae 
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Specific practical points observed to have a direct bearing on the 
quality and keeping properties of the product have been studied in 
the field laboratories located at packing houses—for example, the 
best way of killing and bleeding fowls and the proper implement to 
use for the purpose, on which circulars have been issued. The varia- 
tions in drawn and undrawn poultry were experimentally studied on 
a commercial scale, as were also the comparative merits of scalded and 
dry-picked fowls. In every case the chemical and bacteriological 
changes determined are correlated with the history of the shipment 
and of the conditions of the experiment, and in this way the many 
factors entering into the problem are controlled. Shipments were 
made in hot and cold weather and, as far as possible, all the variations 
occurring in actual practice were duplicated and their effect on the 
problem weighed. An investigation of the egg industry along ex- 
actly the same lines has been inaugurated, data having already been 
obtained on the changes taking place in eggs of known history and 
of low commercial grade, during varying periods of storage and at 
different temperatures, which will serve as the scientific basis for 
the study of commercial conditions. 

DESICCATED EGGS.—Eggs put up in bulk, either frozen or dried, 
have disclosed in a number of instances the presence of decayed and 
filthy substance, showing plainly that either purposely or through 
carelessness spoiled eggs are broken into the cans. A number of 
notices of judgment have been issued in such cases, and it was deemed 
wise to make a thorough inspection of egg-packing establishments, 
observing the procedure from the candling of the eggs to the finishing 
of the product, and accompanying the inspection with the sampling 
of the output at various stages for the making of chemical and 


_ especially bacteriological examinations. It is obvious that the main 


consideration is the use of fresh material under sanitary conditions, 
but it was also developed that some of the details of handling in 
various packing houses result in lower bacterial counts and a better 
product than others, and suggestions will be made along these lines. 


CONDENSED MILKS.—An extensive investigation of this product, so 


. widely used and relied upon to furnish nutriment for the young, was 


ordered because of the fact that the manufacturers claimed that the 
present requirement of 28 per cent of total solids was unreasonable, 
it being impossible to produce a uniform product of this composition 
in different parts of the country and at different seasons of the year 
and have it meet the requirements in other respects. In order to 
insure justice to the consumer and producer alike establishments of 
this character have been visited throughout the country, and espe- 
cially on the Pacific coast, to obtain data in regard to the character of 
the raw material and methods of manufacture which, together with 
the chemical examination of the finished products of known history, 
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will provide indisputable data for the settlement of this mooted 
question. The inspection has been completed and the results are in 
process of compilation. 

INTERSTATE SHIPMENTS OF MILK.—From time to time the milk 
supply entering interstate commerce at various large cities is inspected 
with a view to determining its purity, not only by reason of such 
adulterations as watering, skimming, etc., but also bacteriological 
contamination resulting from improper treatment of the cattle, 
insanitary surroundings, etc. ‘ 


FISH AND OYSTERS. 


CoprisH.—The causes and conditions incident to the spoilage of 
codfish and other salt fish, particularly during the summer months, 
were studied, the inspection being accompanied by the necessary 
microscopical and chemical examinations. It appears that the organ- 
isms causing the characteristic reddening of the infected fish occur 
normally in the localities where the fish are packed and are present 
in the salt used for curing, exhibiting an unusual toleration for this 
substance. While the specific organisms causing the spoilage have 
been determined and some of the conditions favorable to their devel- 
opment established, on which practical suggestions to the trade may 
be based, the problem must be further studied before the difficulty 
can be perfectly controlled. The use of pure water for washing the 
fish, of disinfectants in the packing houses and holds of vessels, and 
of improved sanitary methods of handling will go far to solve the 
problem. 

Oystrers.—The danger of contamination of the oyster and clam 
supply, especially from sewage, but also from conditions under which 
they are floated, handled, and shipped, was carefully studied. In 
the prosecution of this investigation many of the largest oyster beds 
were inspected, location of sewer pipes, etc., observed, methods of 
handling and shipping studied, and samples of water and oysters 
taken for bacteriological examination. In many cases conditions of 
grave danger were observed, which call for the most intelligent and 
painstaking care to prevent pollution of the supply—the floating of 
oysters in unclean water, etc. The data obtained have been collated 
and it is thought that the presentation of the facts, together with sus- 
tained inspection, will result in a decided improvement in conditions 
and point out to the industries concerned the necessity for watchful- 
ness in these particulars. 


FOOD CONTAINERS. 


Marked progress has been made in the study of the relation of the 
character of the container to the tin content and keeping properties 
of canned goods in general. Recent developments in the manufac- 
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ture of tin plate have been largely in the direction of the preparation of 
a cheaper product, and one of the efforts of the manufacturers has been 
to give the plate as light a coat of tin as possible. Since it is mani- 
festly impossible to apply to iron plate a thin coating of tin which is 
entirely impervious, it follows that in the thinner coats the imperfec- 
tions in the coating are larger and more numerous. Again, the iron 
plates employed for coating with tin vary in weight according to the size 
and character of the package. Tin plate of good quality has been 
found to be suitable for the preservation of the majority of foods, 
but when the receptacles are made of inferior plate, not only is the 
tin dissolved in quite large quantities so as to impair the healthfulness 
of the product, but the coloring matter in many articles of food is 
unnecessarily destroyed. Some strongly acid foods attack even the 
better grades of tin, as, for instance, in the case of sardines in mus- 
tard, where practically all of the inner coating of the cans may be dis- 
solved in a few weeks. It is highly desirable that a container be found 
which will be both economical and hygienic, and which will afford 
inexpensive packages of nroper strength yielding no foreign constitu- 
ents to their contents. 
BLEACHED FLOUR. 


The trial of two bleached-flour cases during the year was accom- 
panied by the continuation of certain scientific inquiries furnishing 
data on the effects of bleaching. These have included studies made 
at the St. Paul and Chicago inspection laboratories with special 
reference to the grade or quality of flour bleached and the detection 
of lower grade flours bleached and labeled as Patent, and the com- 
parative effects of bleaching and aging on the physical properties 
and chemical composition of the product, using patent and clear 
flours from 15 different localities. Pharmacological studies on the 
effect of nitrites on smaller animals were also made. 


DRUG INSPECTION AND RELATED RESEARCHES. 
IMPORTED DRUGS. 


The quality of crude drugs, especially those received at the New 
York port, continues to improve. During the present fiscal year 
alone the character of certain drug importations has changed mark- 
edly for the better, as, for example, in the case of henbane, the impor- 
tation of the spurious variety having been abandoned, and saffron, 
no longer containing excessive amounts of styles, or calendula florets 
colored with coal-tar dye, etc. The inferior materials now received 
are due principally to careless handling and curing rather than to 
gross adulteration. The medicinal preparations received, however, 
continue to be characterized in many cases by mislabeling as to the 
presence of alcohol, ether, opium, morphine, etc., or extravagant or 
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misleading claims as to their efficacy. An especially reprehensible 
practice is the importation of cough lozenges, tonic pills, etc., con- 
taining opium or morphine. Sometimes these are offered especially 
for the use of those addicted to the morphine habit, and again as a 
cure for consumption and other diseases. Goods of this nature, put 
up attractively as a confection and recommended for children’s dis- 
eases, can be indiscriminately sold and be productive of great harm. 
Vigorous efforts are made to apprehend such products and prohibit 
their entry as dangerous to health. 


DOMESTIC DRUGS. 


The general character of adulteration is the same in the domestic 
as in the imported drug products. Especial attention has been 
given, both in connection with the operations of the Post-Office in 
obtaining fraud orders and by independent work under the food and 
drug law, to the proper control of the proprietary and patent medi- 
cines advertised as cancer, consumption, and epilepsy cures, and the 
proper labeling of headache remedies, cough sirups, ete., which con- 
tain habit-forming drugs and are indiscriminately taken by the 
general public without knowledge of their dangerous properties. 
Infant remedies containing morphine or codein are a peculiarly 
flagrant instance of this abuse, while in other cases the materials 
offered are harmless but ineffective and are sold for much more than 
their value, constituting merely a fraud. The work on medicated 
soft drinks has been continued and of the 15 new brands examined 
this year all were found to contain caffein and 6 showed small amounts 
of cocain. The indiscriminate use of the latter drug is one of the 
most insidious of the threatening evils in this line, its illicit sale even 
among children having been discovered in some localities. 

The educational feature of the work pertaining to the use of rem- 
edies or beverages containing habit-forming drugs was felt to be so 
essential in safeguarding the public health that a popular bulletin 
was issued on the subject and given a wide distribution, awakening 
the keenest interest in the press and among physicians, as well as 
among the general public. 


DRUG RESEARCHES. 


Research work on the improvement of methods for the determi- 
nation of synthetic products such as acetanilid, salicylic acid, anti- 
pyrin, codein, etc., constitutes an important part of the work, inas- 
much as it is necessary to verify accurately the amounts declared on 
the labels of the many remedies in which they appear as the most 
important constituent. The origin and sophistication of essential 
oils, such as peppermint and wintergreen, are subjects of an extensive 
investigation to determine whether different varieties of plants grown 
under different conditions yield oils varying from the pharmacopa@ial 
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standards, and to establish methods for the satisfactory discrimina- 
tion between the mixtures of substitutes and the.genuine articles. 

An extensive ‘nvestigation of the character of the various glacial 
phosphoric acids on the market was made, the results showing plainly 
that this product consists of variable mixtures of meta-, pyro-, and 
ortho-phosphoric acids with varying amounts of sodium phosphate. 
lt also appeared that the reversion of the glacial acid occurred not 
only in commercial brands but in pure meta-phosphoric acid made in 
the laboratory. Obviously an article of such variable composition 
should not be used in manufacturing medicines or compounding 
prescriptions. 

MISCELLANEOUS INVESTIGATIONS. 

INSECTICIDES AND FUNGICIDES.—The increase of the efficiency of 
insecticides and fungicides with the control or decrease of the injury 
done to the plant or tree by their application is constantly the subject 
of study by the Bureaus of Chemistry, Entomology, and Plant Indus- 
try working in cooperation. During the year eight studies of the 
kind were made, one of the most important being for the purpose of 
determining the efficiency of sodium cyanid as a substitute for potas- 
sium cyanid in fumigating operations, the best proportions to be 
employed in making the mixture, and the effect of the impurities 
present in the cyanid on the reaction. The results proved to be of 
considerable economic value. Lead arsenate has been exhaustively 
studied, including the examination of 50 commercial samples, direc- 
tions for preparing this insecticide on the farm, the analyses of 
the materials entering into its preparation, and observations on the 
effect of lead arsenates and the impurities present on peach foliage. 
Orchard tests with numerous poisonous materials are in progress. 

TRADE WASTES.—Chemical investigations of the nature and extent 
of injury to agricultural interests and forests resulting from the 
fumes, tailings, and other wastes from smelters have been made in 
cooperation with the Department of Justice, the principal scenes of 
the operations during the past year having been at Anaconda, Mont., 
and Ducktown, Tenn. At the latter place plants have recently been 
erected to condense the sulphur trioxid and dioxid fumes and manu- 
facture sulphuric acid therefrom, thus converting an injurious waste 
into a profitable by-product. This process has been made the sub- 
ject of special study. The effect of copper salts on certain grain 


_ crops was also investigated to determine the effect of tailings from 


smelters on farm crops irrigated with water contaminated by such 
wastes. 

CHEMICAL WORK ON PLANT PHYSIOLOGY.—In the majority of 
studies on plant physiology the effects produced by varying condi- 
tions, the periodic changes in composition during the growth of the 
plant, and the quality of the products yielded by the experiments 
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must be tested by chemical determinations. In collaboration with 
the offices of the Bureau of Plant Industry, therefore, many such 
studies are prosecuted, among which the following are of special 
interest and utility: Acidity studies of peat to determine whether 
the samples are suitable for the growing of blueberries; determination 
of the nutritive constituents of cereals when grown under different 
conditions; the determination of changes in composition of a large 
number of varieties of barley when grown in the same locality for a 

number of years; the determination of the plant food absorbed by 
plants grown under different conditions, with a view especially to 
determining the influence of crop rotation; the composition of cereals, 
mainly barley and wheat, at different stapes of growth, to detedeiiiue 
when they can be most advantageously harvested; studies on barley 
with special reference to its malting qualities; changes in composition 
of cereals during storage, and the translocation of plant food and the 
elaboration of plant material during the early stages of the plant’s 
life. 

TURPENTINE AND ROSIN INVESTIGATIONS.—The waste in the pro- 
duction of turpentine and rosin is very large, both in the woods and 
at the still, and the various problems connected with their production, 
grading, and adulteration have been made the subject of extended 
inquiry. The errors in vogue in methods of grading rosin have 
occasioned great loss to the producer, owing to the fact that he can 
not know what grade of product he has obtained until the factor 
through whom it is sold reports the same. An accurate but simple 
and inexpensive method of grading the product at the still has been 
devised, and its use will, it is believed, enable the turpentine farmer 
to check the grading of as product end thus materially increase his 
income. The preparation of permanent rosin types, against which 
those actually used in grading may be checked from time to time, is 
being considered, as well as investigations looking to the improve- 
ment of the quality of the rosin itself. 

THE CHEMICAL CONTROL OF CONTRACT SUPPLIES.—The efficacy of 
this control of the quality of materials purchased on contract is 
attested by the increasing demands made from the various Depart- 
ments for such work, a total of 2,829 samples having been examined, 
exclusive of 3,600 pieces of apparatus tested for the Bureau of Chem- 
istry. The preparation of specifications for miscellaneous supplies 
constitutes an important feature of the work, and renders examina- 
tion of competitive samples in many cases unnecessary when the 
contracts are let on the bases thus established. The distribution 
of the work includes colors, paints, varnishes, oils, fats and waxes, 
soaps, and typewriter ribbons among the largest classes of materials 
examined. 
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BUREAU OF SOILS. 
SOIL SURVEY. 


The Bureau of Soils has vigorously prosecuted the study of the soil 
resources of the United States during the past year through both field 
service and laboratories. 

Soil surveys were carried on in fifty-nine different areas in twenty- 
six different States, and as a result 22,762 square miles were covered in 
detailed work and 79,108 square miles of reconnoissance surveys, 
mainly in the Great Plains region. A total area of 359,564 square 
miles, or 230,120,960 acres, have been surveyed and mapped since 
active field work was begun in 1899. General interest in the soil 
survey work has rapidly increased. The interests served by and the 
agricultural development resulting from these surveys are very large, 
though not readily expressed in figures. 

The Survey has cooperated during the year with state organizations 
in New York, Pennsylvania, New Jersey, West Virginia, North Caro- 
lina, Alabama, Mississippi, Missouri, Wisconsin, and Washington. 
State funds have been used to facilitate and expedite the soil survey 
work in localities of especial interest to the local state authorities. 

With the final occupation of the arable lands of the country, which 
has been practically accomplished, and coincident with the rapidly 
increasing population, it is clear that the pioneer methods of agricul- 
ture are inadequate for the increasing needs of our people. The time 
has come when a more intensive and more stable system of agricul- 
ture must prevail. The basis for this change is the intelligent use 
and control of our soil resources. 

In the Eastern States adjacent to the larger markets the situation 

is due to a too widespread adhesion to methods of the past. The 
soils of the Eastern States, however, are fundamentally sound and 
are as well suited now to intensive and intelligent culture as they 
were originally to pioneer and extensive use. There is abundant 
evidence that with a thorough knowledge of the soils and the intelli- 
gent application of modern intensive methods the yields per acre of 
our staple crops can be increased many times. The soil surveys in 
New York and the New England States, in Pennsylvania, Maryland, 
and Virginia, representing the longest occupied soils of the country, 
justify the confident assertion that these older soils await merely 
more intensive methods in order to respond more bountifully than 
ever before. The soil survey is the foundation for future work, out- 
lining the different types of soils and describing their peculiarities 
and their requirements, while laboratory investigations are showing 
the many interdependent functions of soils and how they are suscep- 
tible of control by human agencies. 

The soil surveys are showing the vast opportunities of specializa- 
tion in the large number of soils of the Atlantic and Gulf Coastal 
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States. They are showing similar opportunities for specialization 
in truck, fruit, and general farm crops on the many types of soils in 


the Glacial Lake region of the North. They are showing the soil : 
opportunities in our limestone valleys and the great Central West for © 


the production of our great grain, forage, and fruit crops for the fall 
and winter markets. In the region of the Great Plains the different 


soils are being outlined which have a direct and dominant value in © 


the distribution of crops under dry-land farming. In the western 
valleys and the reclamation projects the soils and alkali conditions 
are being mapped as a guide to the use and treatment of the soils 
under irrigation. On the Pacific coast the surveys are mapping the 
soils adapted to the important interests of that section, including the 
production of general farm crops and the highly specialized fruit 
and truck interests. 

The Great Lakes region possesses some of the most valuable 
agricultural land in the United States, and upon the best of its soils 
the highest types of mixed dairy and general farming are developed. 
The northern part of the region, however, contains many thousand 
acres of light sandy soil which has heretofore yielded but little of 
either natural forest products or subsequent farm crops. Experi- 
ments of a practical nature and on a regular farm basis, both by 
scientific experiments and pioneer farmers, are, however, demonstrat- 
ing the fact that even the loose, sandy jack-pine lands can be profit- 
ably cultivated when just the proper methods are employed. The 
proper crop adaptations of these glacial soils of widely different 
characteristics and capabilities are being studied by the Bureau. 
The information gained from both detailed and reconnoissance soil 
surveys alds greatly in the intelligent selection and uses of the soils 
in a sparsely settled region of cheap lands as well as in the more 
intensively cultivated areas where comfortable livings can be made 
from smaller farms of higher price and greater productive capacity. 

The ravages of the cotton boll weevil in the Gulf States has created 
an intense interest in the diversification of crops on the one hand and 
the specialization of crops and agricultural interests on the other. 
Consequently that section of the country has been especially urgent 
for increased knowledge of its soils as a safe and fundamental guide 
in its development. 

The reconnoissance survey of the Great Plains region, begun in 
1908, was continued by the survey of three additional areas; one in 
the central Gulf coast of Texas, another in the panhandle of the 
same State, and the third included the entire western half of Kansas. 

These reconnoissance surveys show the general character and dis- 
tribution of the different kinds of soils in the area covered, their rela- 
tive agricultural possibilities, and the crops which have been and 
will prove most successful. They furnish a large amount of valuable 
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and accurate information, not only to prospective settlers but also to 
those farmers who are already in the areas. The rapid development 
of these sections created an immense demand for these reports and 
some of those already published were exhausted within four months 
of their issue. This work will continue during the winter with the 
survey of another area in south Texas, to be followed next summer 
by one in western Nebraska. 

The reconnoissance work on the soils of the Ozark region of Mis- 
souri and Arkansas, begun in 1909, was completed in 1910. The 
area covers a large part of the territory of both States lying between 
the Missouri and Arkansas rivers, amounting to about 58,000 square 
miles. The agriculture of the region is just now at a turning point in 
its development. The continued use of the soils, as though in the 
pioneer stage, is no longer possible on account of a number of changes, 
both natural and artificial, The farmers are seeking to adjust 
themselves to the new conditions, but with only moderate success 
in a few localities. The study of the soils of the region at this time 
is most urgently needed. 

In cooperation with the Washington geological survey an extensive 
area of logged-off and burned-over lands in the vicinity of Puget 
Sound has been surveyed. The results will provide a basis for active 
state aid in clearing and developing these unproductive lands, 
including reforestation of such tracts as are unsuited to ordinary 
farm crops. 

In cooperation with the Pennsylvania State College of Agriculture 
a reconnoissance survey has been made of the high plateau of the 
western half of the State. This great work will be completed in that 
State within a year or two and will be followed as rapidly as possible 
by detailed surveys of the more important centers of agricultural 


occupation. 
SOIL-WATER INVESTIGATIONS. 


Soil-water investigations naturally fall into two major lines—that 
of the surface waters which are likely to erode the soil and injure the 
field by rendering the surface rough and uncultivable and carry off 
the most productive portion, and that of the subsurface waters which 
move through the soil, resembling a great arterial flow in carrying 
material from place to place and performing an important function 
in maintaining stable conditions for crops and the permanency of the 
soil itself. Especial attention has been given to this latter line of 
work during the past year. 

The soil-water investigations both on the Great Plains and in valleys 
among the mountains show the great extent and agricultural impor- 
tance of the ground waters. In the Great Plains these waters, derived 
partly from local rainfall, but largely from the heavier precipitation 
in the mountains, permeate the formations and deposits, pass 
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through them at widely varying rates, and approach the surface 
under their particular hydrostatic head, often within reach of the 
ordinary capillary movements. When thus brought near the surface 
the waters improve the constitution and increase the productivity of 
the soil. Even at greater depths they are generally within reach of 
wells; and they supply the springs and seep-fed streams required for 
the use of stock. These waters, often neglected, materially crease 
the productivity and habitability of the Great Plains and of many 
valleys in the mountain region, and more especially where they are 
conserved for crop growth through dust mulching. 


LABORATORY INVESTIGATIONS. 


The progress of the laboratory investigations has emphasized that 
a soil has so many properties, physical, chemical, and biological, each 
of importance in the production of crops, that it is essentially an 
individual, and that no two soils are or can be made just exactly 
alike. Everything in a soil is involved in continual changes, and 
these changes are of as much importance to plant growth as are the 
things themselves. Cultural methods never affect one only, but 
always every factor involved in crop production. Yor instance, an 
addition to the store of plant food in the soil sometimes produces 
undesirable physical or biological conditions, with decrease in crop 
results. The interrelations between the soil factors influencing crop 
production and an intelligent control by cultural methods is per- 
haps the most important problem with which scientists are now 
engaged, and whose solution is a primary object of the Bureau’s work. 
Among the results of the past year’s work and of more general inter- 
est the following may be cited: 

Relatively small quantities of mineral fertilizers produce pro- 
found physical changes in the soil water, affecting its movements. 
The addition of such substances to a soil affects in definite ways that 
content of water which is the optimum for plant growth, an impor- 
tant factor, since the soil solution and its accessibility to the growing 
plant are dominant factors in determining the kind and amount of 
plant growth. All the physical properties dependent upon the rela- 
tion of the soil to its water content affect plant growth and are affected 
by any one of the general methods of soil control, namely, tillage, 
crop rotation, or fertilizers. The relation of physical properties to 
the moisture content of a soil is being studied vigorously. 

Soils are far more heterogeneous than the rocks; in fact, all kinds of 
rock-forming minerals are found in nearly every soil and among the 
soil particles of all sizes. Certain characteristics of particular min- 
erals show the nature of the geological processes involved in the for- 
mation of the soil which affect their adaptation to crops. All the 


mineral-forming elements may be expected in practically every soil; 
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| this has been shown for barium, as well as the usual plant foods. Fur- 


thermore, even very old soils, long under cultivation, are essentially 


_ the same in mineral characteristics as new and virgin soils. Chinese 


_ soils, which are authoritatively reported to have been under clean cul- 


tivation for upward of three thousand years, contain all the common 
rock-forming minerals, and have an even higher content of the essen- 
tial mineral plant nutrients than well-known and highly productive 


soils in the United States. 


Important results have been obtained in certain lines of work pur- 
sued in connection with soil-fertility investigations. The new point 
of view which has been brought’ to bear on the problems connected 
with the fertility of soils has opened up avenues of profitable investi- 
gation and already forecasted results of great economic importance. 

Whatever adds to the biochemical knowledge of soils advances and 
broadens our understanding of the complex problems of soil fertility. 
Important facts have been ascertained in regard to the functional activi- 
ties of soils, such as oxidation, reduction, etc.,and their bearing upon 
soil fertility determined. The isolation in a pure condition of some of 


_ the organic constituents of soils has made possible the correct inter- 


pretation of soil changes and the discovery of compounds in the soil 
harmful to crops. This line of research has been especially profit- 
able this year and has led to the separation of more than twenty 
definite compounds. Previous to this investigation not a single 
organic constituent of the soil was known, and the results thus far 
obtained are very gratifying. There has been studied the effect 
of these compounds, and of the soils containing them, on plant growth 
and the ameliorating effect of certain treatments of the soil and the 
addition of fertilizers. It has been found that fertilizers aid very 
materially in counteracting the effects of such soil constituents and 
that certain treatments destroy or remove them entirely. 


THE USE OF SOILS. 


In the twelve years which have elapsed since the initiation of the 
soil survey the Bureau has accumulated a vast amount of material 
concerning the soil resources of the United States. Much of this 
material is scattered through the annual volumes of the Field Oper- 
ations, but much is in other publications and unpublished records. 

It has been found during the past year that the time has come 
when it is possible to prepare a comprehensive statement of our 
soil resources, showing the origin, extent, distribution of, and the 
uses to which each individual soil type is being placed and can best 
‘be placed. A series of reports or monographs is under preparation 
upon the characteristic soils of each of the soil provinces into which 
the country is naturally divided. These monographs will constitute 


an inventory of all of the more important facts concerning the soils 
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of the entire country, the production that is now obtained from © 


them, and the possibilities which they hold for the Nation’s future. 


They will furnish a basis for the future development of the agricul- — 


ture of the American people of a character and breadth of scope 
never before available to any Nation. 


BUREAU OF ENTOMOLOGY. 


The work of the Bureau of Entomology as a whole is divided into 
sections or main projects, which include work on the gipsy moth and 
the brown-tail moth, importations of usefulinsects, exportations of use- 


ful insects, investigations of insects damaging southern field crops, of | 


insects damaging forests, of those injuring deciduous fruit trees, of 
those which prey upon cereal crops and forage plants, of those which 


injure vegetable crops, of those affecting citrus fruits, and of those | 
which destroy stored foods, as well as investigations of insects in — 
their direct relation to the health of man and domestic animals, and | 
the study of bee culture in a broad way. Such inspection as can be © 
done under existing laws comprises another aspect of the Bureau’s | 


efforts. Only a few of these projects will be touched upon here. 


WORK ON THE GIPSY MOTH AND THE BROWN-TAIL MOTH. 


The largest problem, from the point of view of financial expenditure, | 
which comes under the work of this Bureau, is the effort to restrict — 
the spread of these two insects, which have been doing an enormous © 
amount of damage to the trees of certain New England States and © 


which threaten to extend their range to other portions of the country. 
The States involved are Massachusetts, New Hampshire, Maine, 


Rhode Island, and Connecticut. Realizing from the start the © 


practical impossibility of establishing a quarantine line around the 
limits of distribution and working back toward a common center, 
it was decided that, since the gipsy moth spreads principally in the 
caterpillar stage (the female moth being unable to fly), and largely 
by dropping from roadside trees upon passing individuals and vehicles, 
the best results could be accomplished in an effort to prevent this 
sort of spread by cleaning up the roadsides in the most thickly 
infested and most traveled sections. It was decided that the brown- 
tail moth, having extended powers of flight, could not be controlled 
by any such method, but that, owing to the prevailing direction of 
the winds at the season of flight, its spread to the west and south 
would always be comparatively slow. Therefore the efforts with 
this species have been to urge upon the States concerned the enforce- 
ment of state laws already in existence and to take part in the general 
campaign of the education of people in regard to the habits of the 
insect, and to encourage in every way the destruction of the winter 
nests, since, during the season when the leaves are off the trees, 
these nests are readily observable and can be picked off and destroyed. 


aa 
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As the result of the work carried on down to the present time, the 
living conditions in the infested area have been vastly improved 
_ and the spread of the gipsy moth has been greatly retarded. Street 
and roadside trees have, as a rule, retained their full foliage, and no 
great loss of verdure is now noticeable except in forested areas. 
This is in vivid contrast to the conditions which existed at the 
beginning of the work. Even in forested areas there has been no 
extensive death of trees owing to complete defoliation. The reason 
for this is that the destruction of the leaves of a given area for two 
consecutive years seldom or never happens. When a woodland 
colony of the gipsy moth increases to such a size as to bring about 
the complete defoliation of an aréa, the numbers of the caterpillars 
are so great as to cause their death by millions from overcrowding, 
disease, starvation, and the attacks of natural enemies. It results 
that practically only those individuals on the border of the area 
survive and propagate, so that the following season not the old area 
but a contiguous area receives the attention of their offspring. 

Aside from the clearing up of roadsides, extensive search during 
the winter season is carried on all around the borders of the area 
known to be infested, in order to discover at the earliest possible 
date either new colonies or those which have existed for some years 
but which have not before been found. Egg masses, where found, 
are destroyed. In the early summer, after eggs have hatched, 
extensive spraying operations with arsenical mixtures are carried on. 
Many trees are banded with a sticky mixture to prevent the ascent of 
caterpillars. By arrangements with the railroad companies, all 
shipments of lumber and all articles likely to carry the eggs of the 
gipsy moth from within the infested territory to other parts of the 
country are inspected before shipment, in order to make it certain 
that the insect will not be spread by this mode of distribution. 

In all of the States mentioned the Department works in hearty 
cooperation with the state authorities. Each of the States is assist- 
ing—Massachusetts, Maine, Connecticut, and Rhode Island effec- 
tively; New Hampshire not so effectively. 

During the past fiscal year it has transpired that the infested area 
is somewhat larger, but the rate of increase has been shown to be 
proportionately less than it has been any year since the beginning of 
the work. The infested area in New England is now a little more 
than 10,500 square miles. The work in Massachusetts is carried on 
along the old lines. In New Hampshire about 100 men were kept in 
the State during the winter carrying on scouting operations and 
applying creosote to the egg clusters along the roadsides. This 
scouting indicated the presence of the gipsy moth in twenty-one 
towns where it had not theretofore been suspected. There were no 
large colonies, and in some of the towns only single egg clusters were 
’ 1—70797°—yBxK 1910——8 
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found. There seems to be little hope of controlling the gipsy moth © 


in New Hampshire until the authorities appreciate more fully the 
serious character of the threatened damage. A local organization 
should be brought about in each city and town, under state super- 
vision, and a constant concerted effort should be begun. There is the 
same necessity for concerted work in this State against the brown-tail 
moth. Conditions in Maine as compared with New Hampshire are 
much better. Some large new colonies were located by scouting, but 
some of the older ones seem to have been extirpated. The brown-tail 
moth seems possibly to have reached the northern limit at which it 
can thrivein Maine. The condition in Rhode Island is very favorable, 
and the gipsy moth is less abundant in that State than at any time 
since its control was undertaken. In Connecticut the colony near 
Stonington is nearly exterminated; less than 100 caterpillars were 
found there during the summer of 1909, while in the following winter 
but a single egg cluster could be found by the combined efforts of the 
state people and the Government people. This very promising 


condition at Stonington, which heretofore has been the only infested | 


town in the State, was offset by the discovery in December, 1909, of a 
bad colony in the town of Wallingford, near New Haven, which has 


probably existed there for three or four years undiscovered. The | 
colony, however, seems to be definitely limited, and strong efforts | 


are being made to exterminate it. 


Slow but steady improvements in methods have been made and — 
practical new points in the economy of the gipsy moth have been — 


discovered. The hitherto only known method of spread has not 


explained perfectly the presence of this insect in entirely isolated — 


woodland colonies, and this year a careful series of experiments has 
shown that the newly hatched caterpillars may be distributed by 
the wind—in fact, it has been definitely proved that they have been 
carried in this way for more than 1,800 feet. This discovery will 
probably necessitate some modification in methods. 

All of this work has necessarily been on a large scale, and the Depart- 
ment is experiencing considerable difficulty in securing first-class 
men. At times 500 men have been employed. Forty tons of 
arsenate of lead were used during the spraying season, and 20 tons 
of the sticky substance used for tree banding. The outlook, on the 
whole, is far from unfavorable, and surely the work carried on by 


the Bureau has been done in the most intelligent and efficient way. — 


THE IMPORTED PARASITES OF THE GIPSY MOTH AND THE BROWN-TAIL MOTH. 


The worl mentioned in the preceding paragraphs can not be — 


expected to bring about the extermination of the two tree pests. 
This is made plain even in the wording of the appropriation act, by © 
which Congress instructs that the money is to be spent in an effort 


; 


; 


“we 


REPORT OF THE SECRETARY. 115 


to prevent the spread of the gipsy and brown-tail moths. It is 
hoped, however, that it will minimize the damage and prevent 


_ undue spread until such a time as the parasites which have been and 


are being introduced from abroad shall have reduced the dangerous 
insects to a condition of comparative harmlessness. These efforts 
to introduce and acclimatize parasites which attack the injurious 
moths in their native homes have been carried on now for rather 
more than five years. The work has been novel in its character 
and entirely unprecedented in its scale, but it was initiated under 
more favorable conditions than could have occurred elsewhere in 
the world, on account of the intimate acquaintance possessed by 
members of the Bureau force with-parasitic insects and their habits. 

The progress made from year to year has been shown in my annual 
reports. It was at first hoped and even expected that appreciable 
results in the obvious lessening of the damage done would be per- 


_ ceived in a very few years—say three or more—but with a better 


understanding of European and Japanese conditions and with a 
closer knowledge of the biology and interrelations of these very 
minute creatures, complications have arisen which, while affording 
new and important light, have lengthened the estimate of the Bureau 
of the time needed to get the best results. 

During the past fiscal year a larger amount of parasitized material 
was imported than ever before, and the thanks of the Department 
are due to officials in Italy, France, Spain, Portugal, Russia, and 
Japan for assistance in this work. Some very notable examples of 
progress have been observed. The European predatory beetle known 
as Calosoma sycophanta now exists in great numbers over a large area. 
It was so abundant in some localities the past year as to affect the 
gipsy moth materially. A parasitic fly of the genus Compsilura, 
first liberated in 1906, during the present season has been shown to 
have increased fiftyfold annually and to have spread 10 or 12 miles 
in every direction each year. It has destroyed large numbers of 
gipsy moths and an appreciable percentage of the brown-tail cater- 
pillars, and is now turning its attention to certain native species, 
such as the fall webworm and the tussock moth, which, through 
their autumn feeding, afford food for a generation of the parasites 
at a time when the gipsy moth and the brown-tail moth are not avail- 
able. Still another species has been found to attack the caterpillars 
of the cabbage butterfly as well as the two species for which it was 
imported. The European Monodontomerus, which was found last 


_ year to have spread over an area of approximately 500 square miles, 


has continued to increase and to disperse rapidly. It has crossed 
into New Hampshire, extending its range 10 miles in every direction, 
and must be at least twenty-five times as numerous this year as last. 
A parasite of the eggs of the gipsy moth (Anastatus) survived the 


_ winter of 1909-10 and appears to be strongly established. This para- 
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site will be of very considerable assistance, although alone it could 
not be a very serious check to the gipsy moth, since its larve destroy 
only the topmost eggs in a gipsy-moth egg mass and since it wastes 
many of its eggs. The condition of the parasite work, on the whole, — 
is distinctly more encouraging than it has hitherto appeared to be. 


WORK IN THE ORANGE AND LEMON GROVES OF CALIFORNIA AND 
FLORIDA. 


One important investigation of the Bureau was completed with the 
close of the last fiscal year, namely, the study of the problem of 
hydrocyanic-acid gas fumigation in California directed against cer- 
tain scale insects on citrus trees. The problem was attacked from 
all points of view, with the prime idea of increasing the efficiency of 
the process, which had previously been carried on in a wasteful and 
unscientific way, and of reducing its cost. It has been shown as a 
result that the extremely satisfactory increase in the efficiency of 
the process, brought about by the careful experimental work carried } 
on, has in itself greatly reduced the cost, since one treatment under 
present methods is as lasting in its effects as three or four distinct } 
treatments under old methods. A practical man in southern Cali-— 
fornia, himself a large gainer through the results of this investigation, | 
and who closely watched the Bureau’s experts at their work, informs — 
the Department that at least $250,000 has been saved to his 
region. | 

The work on the white fly in Florida has been carried on, and the 
principal efforts of the year have been with insecticides and spraying 
methods as adapted to Florida conditions. It has been found that 
by careful application of knowledge gained by studies of the life 
history of the white fly the cost can be reduced to two-thirds during 
late spring, while other experiments have shown that the cost can 
safely be reduced about one-half during the summer months on 
account of the greater susceptibility of the insect in the conditions 
in which it is to be found at that season. All efforts to adapt native 
parasites of allied insects to the citrus white fly having failed, and 
Congress having authorized a search for the foreign parasites of this 
destructive species, an expert agent has been sent abroad upon this — 
important search and at latest advices was in India, which has been 
supposed by naturalists to be the original home of the white fly. 

In my last annual report I called attention to a new insect enemy — 
of the orange, in the shape of a thrips, which punctures the rind of the - 
fruit, making it scabby and reducing its value. The same insect 
also injures the young leaves. An investigation of this insect has 
been carried out through the year, and large-scale experiments have 
been made with various sprays, some of which have been found to be — 
successful. Unfortunately there is a series of generations of the 
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insect throughout the year, which renders two or three spray appli- 


cations necessary. The Bureau has especially introduced spraying 


methods, and a large number of power sprayers have been purchased 
and extensive operations begun under the advice and immediate 
supervision of the agents of the Bureau. In less than a year the 
problem was practically solved and the means of protecting the crop 
was demonstrated. 


WORK AGAINST FOREST INSECTS. 


Previous investigations in work against forest insects have resulted 
in a thorough knowledge of the life histories and methods of work of 
the principal forest insects, and have indicated not only that the forest- 
insect problem is to be classed among the more important problems in 
connection with the waste of forest resources, but also that this waste 
can be controlled with economy and success. The Bureau, after 
obtaining the necessary preliminary results, is now in position to dem- 
onstrate upon as large a scale as this can be brought about the efficacy 
of the measures decided upon. It has been shown that the methods 
recommended may be easily understood and properly applied by 
owners of timber, by Government forest officials, and by managers of 
manufacturing enterprises through the proper expenditure of a com- 
paratively small amount of money and energy. This has been shown 
in the areas in Colorado in the vicinity of Colorado Springs, Palmer 
Lake, and Idaho Springs, on the Trinchera estate, in the Las Animas 
National Forest, in the Wet Mountains section of the San Isabel 
National Forest, Colorado, and in the Jefferson National Forest, Mon- 
tana. The evidence gathered from the results of the investigations 
and control work relating to these seven cases indicates that the proper 
disposal of a total of some 14,000 trees during a period of four years 
at a first cost of about $2,000 (an average of 50 cents per tree) has 
ended depredations which during a preceding period of ten years 
have caused an average annual death rate of more than 7,000 trees, 
or a total of 7,000,000 feet board measure, having a stumpage value 
of $14,000. 

The work carried on in cooperation with private timber owners and 
forest officials in northwestern Montana, inaugurated last autumn, 
has yielded most satisfactory results, especially in the fact that the 
private owners have been made to realize the importance of prompt 
action to prevent the total destruction of the remaining merchantable 
timber. This has led to the proper treatment, by cutting and bark- 
ing or otherwise disposing of between 9,000 and 10,000 beetle-infested 
trees, by ten or more of the owners. This, it is believed, will be suffi- 
cient to control the depredations over an area of more than a hundred 
square miles in which the timber has been dying at an alarming rate 
during the past ten or fifteen years. It will also have a marked effect 
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toward protecting the timber of the adjacent areas of the National 
Forests, in which similar destruction has been going on. The Depart- 
ment of the Interior has allotted sufficient funds to take immediate 
action in the southern section of the new Glacier National Park, and 
the Forest Service will take up the work within the Flathead and 
Blackfeet National Forests during the coming year. This work, in 
addition to the work of private owners, should effectually check the 
insects throughout the whole area, and thus end the losses of timber 
which have been progressing in this general region during the past 
ten years at a death rate of at least 200,000 trees annually. 

During the close of the year there has been organized the most 
extensive cooperative project for the control of bark-beetle injury 
that has ever been undertaken in this country. This is in north- 
eastern Oregon and western Idaho, and involves an area of over 
13,000 square miles. It is undertaken through cooperation between 
the Bureau of Entomology, the Forest Service, and private owners, 
and provides that the experts of the Bureau of Entomology shall 
make investigations of the insects, recommend methods of procedure, 
and give special instructions and advice and essential details, while 
the Forest Service and the timber owners provide the funds necessary 
for actual control operations. Itis expected that this work will pre- 
vent the further loss of timber which has been going on during the 
past five or six years at an estimated value of nearly a million trees 


per year. 
INSPECTION WORK. 


In my last report attention was called to the widespread introduc- 
tion of the winter nests of the brown-tail moth upon apple and pear 
seedlings coming to the United States from portions of France, and 
an account was given of the methods adopted to secure the inspection 
of all imported material of this class at the point of ultimate destina- 
tion. During the autumn and winter of 1909 similar injurious intro- 
ductions constantly occurred. Very many nests of the brown-tail 
moth were brought in in this way, and an egg cluster of the gipsy 
moth was found upon stock sent from Belgium to Louisiana. By an 
especial arrangement with the Secretary of the Treasury, with the 
custom-houses, and with the railroads, the Bureau of Entomology 
was notified of all cases of plants received, and, as in the previous 
autumn and winter, the inspection of probably every shipment was 
secured at the point of ultimate destination. Shipments of nursery 
stock to the number of 291 were found infested with nests of the 
brown-tail moth, and these went to Colorado, Connecticut, Georgia, 
Illinois, Indiana, Kansas, Louisiana, Michigan, Montana, New Jersey, 
New York, Ohio, and Virginia. In most of these States inspection 
was rendered simple by the fact that there were efficient state imspec- 
tion laws and efficient inspectors. Notification in such cases from 
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the Bureau was all that was necessary. In other cases, where there 
was no such state service, the inspection was carried on either by 
employees of the Bureau or by expert collaborators appointed for 
the purpose. 

In addition all seeds and plants introduced and distributed by the 
Division of Foreign Seed and Plant Introduction of the Bureau of 
Plant Industry, as well as all ornamental plants imported by florists 
in the District of Columbia, have been thoroughly examined. More- 
over, about 2,000 cherry trees, a gift from the city of Tokyo to the 
Government of the United States, were examined and found to be 
infested with a number of injurious insects, necessitating, most unfor- 
tunately, the destruction of all these plants. 

The United States is practically the only one of the great nations 
of the world which is not protected by law from such accidentally 
caused importations of pests of this character. During the last ses- 
sion of Congress an inspection law, based upon the permit system, 
was drafted and submitted to Congress after consultation with the 
legislative committee of the National Nurserymen’s Association. 
Thorough hearings on the bill were held before the Committee on 
Agriculture of the House, but, owing to pressure of other matters 
which seemed of more immediate weight during the closing portion 
of the session, the act was not placed on the calendar. The need, 
however, of a national quarantine and inspection law of this general 
form is a crying one, and the country is in constant danger of the 
importation and establishment of new pests of a serious character 
just as long as it does not protect itself in this way. 

The extensive accidental importations of the brown-tail moth dur- 
ing the past two years have been due to somewhat unusual conditiens 
in the nursery-growing regions in France, which have bettered much 
during the past season. During the growing season of 1910 in the 
nursery regions of France both the gipsy moth and the brown-tail 
moth were almost entirely absent, so that the danger of importation 
during the coming autumn and winter is undoubtedly less than dur- 


ing the two previous seasons. Both the Belgian and French Govern- 


ments, largely owing to representations from this Department, have 
adopted regulations providing for the inspection of nursery stock 
exported to this country, and such action is expected on the part of 
England, Holland already having a competent service. These actions 
on the part of these Governments will alleviate conditions, but will 
by no means remove the necessity for a protective law in the United 
States. 
OTHER WORK. 


Among the other important affairs of the Bureau during the past 
fiscal year the following should be mentioned: 

The continued work on the cotton boll weevil and other cotton 
insects in the South has shown good results in the utilization of native 
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parasites and in the study of the adaptation of the insects to the 
new conditions met with in its continued spread to the north and to 
the east. The work upon tobacco insects has progressed, and that 
upon sugar cane and rice insects has made a good start. The work 
upon the pear thrips in California, practically completed from the 
investigational side during the previous fiscal year, has been carried 
on by the conduct of large demonstrations which have indicated in a 
very perfect way the practical value of the conclusions previously 
reached. Studies and demonstrations with the codling moth have 
been continued. The work upon the grape root-worm has been com- 
pleted, and an interesting investigation has been followed in the 
study of arsenic accumulations in the soils in sprayed woodlands, 
orchards, and vineyards. Demonstration spraying has been carried 
on against the plum curculio, and the investigation of cranberry 
insects is nearly completed. Further studies on the green bug, the 
joint-worms, and the Hessian fly have been carried on, and studies 
of two new pests, namely, the New Mexico range caterpillar and the 
alfalfa weevil in the West, have been begun. The work against truck- 
crop insects in Tidewater Virginia, in North Carolina, Colorado, Mis-. 
sissippi, California, and southern Texas have resulted in results of 
value to the growers of those regions. Studies of the house fly have 
been continued. The work on the Texas cattle tick has been for- 
warded, and a thorough investigation of the tick which carries the 
spotted fever of human beings in the Rocky Mountain regions has 
been begun. The investigations of stored-product insects have com-_ 
prised a careful consideration of the point of infestation of export 
flour and experimental work in rice mills of the South. The work in 
bee culture has been devoted largely to the study of bee diseases. 
but other investigations in this direction are under way. 


BUREAU OF BIOLOGICAL SURVEY. 


The Bureau of Biological Survey has continued its investigations 
of the economic relations of our wild birds and mammals with special _ 
effort to render its work of practical importance to the farmer and — 
stock grower. It is gratifying to note that as the work of the Bureau 
becomes more widely known it meets with increasing approval and | 
support from those it is intended to benefit. Aremarkable and, until 
recently, quite unexpected broadening of the work of the Survey into 
the field of the preservation of the public health has resulted through 
the fact that some of our native wild mammals have been proved to 
be disseminators of such fatal diseases as the bubonic plague and the © 
spotted fever. 

RATS AND THE BUBONIC PLAGUE. 


So important is the rat in its relation to the public health that its — 
extermination has become one of the serious problems of modern 
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times, both in the United States and in foreign countries. Since it 
has been established that plague is primarily a rat disease and that 
it is transmitted to human beings chiefly by the agency of the fleas 
which infest rats, this aspect of the problem has quite overshadowed 
the purely economic side of the matter, important as that is. Dur- 
ing the year experiments with traps and poisons were conducted, 
these being the chief present available means for reducing the num- 
ber of noxious rodents. So great are the rat’s productive powers, 
however, that unless these measures are persistently and energetic- 
ally pushed the relief obtained is only temporary. It can not be too 
strongly emphasized, therefore, that permanent freedom from the 
pest can be secured only by preventive measures. When a building 
is infested by rats, it can be freed from the vermin by stopping means 
of ingress, usually not difficult nor expensive, and then depriving the 
animals of food, when they can be easily trapped. What is true of — 
single buildings is true of cities and communities. When the public 
is educated to the importance of withholding all food supplies from 
rats, and when buildings are made practically rat proof, a very long 


- step will have been taken toward the solution of the rat problem. 


Inasmuch as requests from various parts of the country as to the 
effectiveness of bacterial preparations for destroying rats continue to 
be received, the results of experiments of the Survey with several 
such preparations now on the market may be repeated. When fresh 
and virulent, the preparations can usually be depended on to kill the 
individual rats eating the prepared baits, but they do not set up, as 
has often been claimed, an epidemic among the rodents. They are 
hence regarded as inferior to poisons because of their uncertainty of 
action, ineffectiveness, and cost. The cost indeed is practically pro- 
hibitive when the preparations are required to be used on a large scaie. 


CALIFORNIA GROUND SQUIRREL. 


The California ground squirrel continues to be the subject of 
important field investigations because it annually destroys millions 
of dollars worth of grain, fruit, and nuts, and because it tunnels in 
irrigation embankments. Thus in May, 1910, ground squirrels caused 
such a serious break in the Turlock Canal in Stanislaus County that 
the cost of the necessary repairs amounted to $25,000. As the repair 
work occupied some three months, the ranchers were deprived of 
water at the very season when most needed, the resulting loss of crops 
being estimated at upward of a half million dollars. Still more 
important is the fact that this squirrel has become plague-stricken. 
Already three or four persons are known to have been infected with 
plague from squirrels. The real significance of the spread of plague, 
however, to this wild mammal is not so much the present danger of 
infection of a greater or less number of persons, but the fact that 
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unless vigorous steps are taken the disease is likely to become per- 
manently endemic in California, as it is in India among certain of the 
native rodents. Should plague become firmly established among 
ground squirrels or other of our rodents, there is danger that the 
disease in a virulent form may be communicated from them to human 
beings at any time; there is the added danger that as the distribution 
of squirrels over a large part of California and other Western States 
is practically continuous, the disease is likely to spread from colony 
to colony, to other parts of the State, and even to other States. Thus 
the plague epidemic in California, which at first sight might appear 
to be of purely local concern, assumes national importance and the 
destruction of ground squirrels becomes imperative. It is hence very 
important to exterminate the animals in the sections immediately 
contiguous: to San Francisco, and by due care and vigilance to prevent 
their reentry into the freed territory. A neutral belt thus being 
established around San Francisco, and if necessary other seaports, 
and the agency of ground squirrels in the spread of plague being 
eliminated, should the disease at any future time enter San Francisco 
or any other of our west coast ports it can be restricted to very narrow 
limits, when its eradication will be comparatively easy. 

With a view to a war against ground squirrels, investigations have 
been made during the year for the purpose of ascertaining the cheap- 
est and most effective methods of killing them. Numerous experi- 
ments have been made with poisons and with baits for use in different 
localities and at different times of the year, and excellent results have 
been obtained. 

After many experiments covering the dry season, whole barley has 
been found to be the best vehicle for carrying the strychnine, which, 
all things considered, has proved to be the most effective poison. The 
barley is coated with a starch solution holding strychnine in suspen- 
sion. Ithas been demonstrated that by a single treatment the ground 
squirrels have been practically exterminated over large areas of wheat 
land at a cost less than one-half that of the methods that have 
hitherto been employed. Thus, during the past season careful tests 
of the starch-barley preparation over 50,000 acres in several localities 
in the State proved that ground squirrels can be practically extermin- 
ated over large areas at a cost of from 24 to 6 cents per acre, depending 
on the abundance of the squirrels and other local conditions. The 
method has been tested widely enough to prove that during the dry 
season, from April till October 15, it can be successfully used in all 
parts of the State, and it works equally well on the three species of 
ground squirrels found there. The starch-barley preparation has 
the added advantage that it destroys practically no wild birds and 
may be safely employed in pastures, on sheep ranges, and along 
public highways. 
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Attention has been given also to the habits of the California eround 
squirrels, especially during the breeding season, since it is evident 
that the most effective way of reducing their numbers is to kill them 
prior to the time they have young, especially as they are very prolific 
and have from four to eleven at a birth. 


RODENTS IN RELATION TO REFORESTATION. 


Ons of the most important of modern forestry problems is the 
economical reforestation of treeless areas within our National Forests. 
When attempts at reforestation were made on a large scale by the 
Forest Service, it was found that, after seeding, on an average about 
half the seed planted was dug up and eaten or carried away by mice 
and chipmunks, thus adding largely to the cost of the undertaking. 
In some localities as high as 70 per cent of the seed has thus been lost, 
which loss is prohibitive of the work. As these rodents are exceed- 
ingly numerous within all forest areas and clearings, attempts at seed- 
ing without protecting the seed in some way or largely reducing the 
number of rodents proved practically hopeless. Accordingly, at the 
request of the Forest Service, experiments were begun by the Biolog- 
ical Survey for the purpose of finding a remedy. Many experiments 
were made to protect the seed with a coating of such substances as 
red lead, copper sulphate, and coal tar, but they failed. Attempts to 
poison the animals, however, have proved very successful. Oatmeal 
mixed with strychnine and water, or wheat coated with hot tallow 
mixed with strychnine as a protection against rain or moisture, proved 
very eflective. The poison is distributed over the tract to be planted 
several days in advance of seeding operations, when the subsequent 
loss by rodents is inconsiderable. It is believed that the adoption of 
this plan will solve one of the chief difficulties connected with refor- 


estation. 
RODENTS AND SPOTTED FEVER. 


It is believed that the dreaded spotted fever, which prevails in 
certain sections of the Rocky Mountain region, is transmitted to 
human beings by ticks which harbor on certain of our native mam- 
mals. As having an important bearing on the attempts to eradicate 
the disease, it is extremely important to ascertain the species of 
mammals concerned in its transmission. Hence the Survey was 
asked to cooperate with the Bureau of Entomology and the officials 
of the State of Montana in an investigation. Accordingly, two assist- 
ants of the Survey spent several months in Bitterroot Valley, Mon- 
tana, trapping mammals, especially the smaller rodents, and studying 
their habits with a view to the discovery of the species that harbors 
ticks. So far fever ticks have been found on twelve species of wild 
mammals in and near the valley. It does not follow, however, that 
all ticks found on mammals are capable of transmitting the fever. 
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The ticks discovered and ail mammals showing symptoms of disease 
were given to experts for examination. The results of the work of 
the past season should go far to aid in a solution of this important 
problem. Should it prove, as seems probable, that the Columbia 
ground squirrel or some other rodent is responsible for the spread of 
the disease through the agency of ticks, it is believed that a practi- 
cable plan can be devised for reducing the numbers of the animals 
within the confines of Bitterroot Valley and other inhabited localities 
in the Rocky Mountain region where the fever is prevalent, so that in 
future it need be little feared. 


PRAIRIE DOGS. 


In certain regions of the Middle West prairie dogs exist in great 
numbers, and so numerous are their colonies in certain places that 
they seem to form one continuous settlement. In such areas, where 
the little rodents number many thousands, the damage they do to 

forage grasses and other vegetation is very great. The extent of 
this damage can be realized when it is known that 35 prairie dogs 
during their season of activity eat as much grass as one sheep and 
210 eat as much as a range steer. In the days of unlimited public 
pasturage such losses passed almost unnoticed, but the increasing 
value of grass lands for stock ranges makes it impossible to ignore 
them longer. In thickly settled farming communities the extermi- 
nation of prairie dogs is comparatively easy, since it is possible to 


secure the necessary cooperation between landowners; but in sparsely 


settled areas and on large stock ranges cooperation is difficult or 
impossible to obtain, and the cost of extermination bears heavily on 
individual owners. ‘To discover methods of destruction of the utmost 
efficiency and at a minimum of cost has been the endeavor of the 
Survey, and investigations to this end have been made during the 
past year in New Mexico, Colorado, Wyoming, and Montana, and are 
stillin progress. Oats poisoned with strychnine have proved to be the 
most attractive bait so far experimented with, but as the use of this 
grain endangers the lives of valuable birds like shore larks and long- 


spurs, further experiments will be made with a view to obviating — 


this disadvantage. 
BIRDS IN RELATION TO THE CODLING MOTH. 


The codling moth occurs in every apple-growing region of the 
United States, and where no effort is made to check its ravages it 
destroys from a fourth to three-fourths of the crop. It has been 
estimated by assistants of the Bureau of Entomology that the 
annual loss in the United States due to the codling moth, including 
the cost of efforts to control its ravages, is 15 million dollars. In con- 
nection with an investigation of the bird enemies of this pest, pre- 
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liminary work was done by an assistant of the Survey in the Blue © 
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Ridge apple region of Virginia. Twenty-five species of native birds 
are known to prey upon this exceedingly destructive insect, and it is 
believed that birds destroy from 50 to 85 per cent of the hibernating 
pupz. Thus they probably do more to check the increase of the 
codling moth than all other natural enemies combined. 


MEANS OF ATTRACTING BIRDS TO ORCHARDS AND FARMS. 


The destruction by birds of the codling moth, the boll weevil, and 
many other insect pests shows clearly not only that birds should be 


~ protected, but that efforts should be made to increase their numbers 


and so add to their effectiveness as auxiliaries of the farmer. During 
the year experiments have been initiated at the instance of the 
Survey, with a view to testing artificial nesting sites for this purpose. 
In Europe the use of artificial nests about houses and in orchards and 
groves has proved a great success. They not only attract numbers of 
birds like woodpeckers to a particular locality, where their services 
in destroying insects are much needed, but they actually increase the 
totalnumber. Some such method as this is necessary in this country, 
where farmers and orchardists so generally plug up cavities in trees 
and trim off dead limbs, thus restricting the supply of nesting sites. 
This practice is actually diminishing the number of birds, like wood- 
peckers, bluebirds, and chickadees, that nest in cavities. The 
expenditure by the orchardist or the farmer of the small sums neces- 
sary to supply artificial bird boxes, whether purchased or homemade, 
will prove an exceedingly profitable investment, since it will increase 
the total number of birds and will attract to the places where they 
are most needed some of our most interesting and valuable species, 
whose destruction of insect pests will repay many times the small 
outlay made in their behalf. 


BIOLOGICAL INVESTIGATIONS. 


During the year, as usual, biological investigations covered a wide 
field and included several States. Field work was carried on in parts 
of Arizona, Arkansas, California, Illinois, Kentucky, Missouri, Mon- 
tana, New Mexico, North Dakota, Oregon, Utah, and Wyoming. 
The data gathered enabled important corrections to be made in the 
zone map of the United States, a revised edition of which is now in 
press. 

A report on the biological survey of Colorado is practically com- 
pleted and will be published during the coming year. This includes 
a map of the State showing life and crop zones, with a general dis- 
cussion of their relations, the adaptations to different crops of the 
several areas, and the species of plants and animals characterizing 
them. A full list of mammals of the State, with copious notes on 
habits, distribution, and economic relations, forms a part of the 
report. < 


126 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


A monograph of the wood rats of the genus Neotoma has been 
recently published as No. 31 of North American Fauna. Locally 
these animals do considerable damage, and a single individual in 
Alameda County, Cal., has been found by the Public Health and 
Marine-Hospital Service to be infected with plague, so that a 
knowledge of the distribution and habits of these mammals becomes 
doubly important. 

A detailed survey of Wyoming, with special relation to its native 
mammals, birds, and distribution areas, is now being carried on 
as rapidly as possible, beginning with the sections in the Wind — 
River and Bighorn valleys which are covered by the reclamation 
projects. The extent of the Upper Sonoran zone in these valleys, 
or the zone of corn and apples, and the crops best adapted to it, — 
have been subjects of inquiry on the part of the Reclamation Serv- 
ice and of prospective settlers. At the request of the Director of 
the Reclamation Service a provisional report has been furnished 
on the life zones and crop adaptations in the Shoshone Project 
area, but more definite information is desired, and field work has 
been undertaken in order to define accurately the zone boundaries. 

A few months of field work in New Mexico practically finished 
the survey of that territory, and a report on its life zones, mammals, 
and birds is now being prepared. 

Work was continued in northern Arizona and southwestern Utah, 
but considerable field work is still necessary before the survey of 
these States can be completed. 

The office work of mapping ranges of species of birds and mam- 
mals has been pushed vigorously, and the distribution of a large 
percentage of the mammals and birds of the United States has 
been mapped. These maps are constantly in use in planning field 
work, in investigations of beneficial or injurious species, and in other 
lines of work. 

A large amount of information on the migration and distribution of 
North American birds has been gathered and tabulated for future 
reference. This information is in constant use in various reports 
and as a guide in formulating protective regulations for game and 
other useful birds and mammals. 

Considerable field work has been done in the lower Mississippi 
Valley States, and a report on their faunal areas, birds, and mam- 
mals will be published as soon as possible after completion of the 
field work. 

Only a limited amount of work was done in California during 
the year, but important facts on distribution were ascertained, 
which enabled many corrections to be made in the zone map of the 
State. 

GAME PRESERVATION AND INTRODUCTION. 


With the increasing settlement of the country and its growing 
population, our big game animals constantly diminish in number, 


a 
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and unless suitable protection is given them the time is not far 
off when big game, except ingamepreserves, will be practically extinct. 
The chief function of the Federal Government in this connection is to 
stimulate and coordinate the action of the several States and to 
aid in solving the various protection problems as they arise. The 
same duties and similar problems are present in connection. with the 
preservation of the birds of the country, both game and nongame. 
The danger of practical extermination is, however, more remote, 
especially in the case of nongame birds. To the Department, also, 
has been assigned the duty of preventing entry into the country of 
injurious birds and mammals. The danger that species will be 
imported that may, like the English sparrow, prove to be serious 
pests, is averted only by the system of inspection maintained at 
the principal ports of entry. 


IMPORTATION OF BIRDS AND MAMMALS. 


No serious attempt was made this year te introduce prohibited 
species. A mongoose surreptitiously entered at Everett, Wash., was 
discovered and killed a few weeks later, and two mongooses which 
it was sought to import from Habana were denied entry. 

An incidental result of the establishment of a check on importa- 
tions of eggs of game birds was the disclosure of the importation 
of terns’ eggs from Jamaica for sale in the New York markets in a 
half-decomposed state as the eggs of Australian boobies. The 
Department united with the Treasury Department in suppressing this 
fraudulent traffic. 

STARLING INVESTIGATION. 


Reports have been received from time to time of the establishment 
and spread of the starlings that were liberated in Central Park, New 
York, twenty years ago. The latest observations show that these 
birds now range north to Springfield, Mass., and south to central 
New Jersey. As this bird has proved so great a pest in other countries 
that its further importation into the United States is specifically 
prohibited, an agent of the Department was directed to make a 
thorough investigation of its spread and the economic effect thereof. 
The results of this investigation will be given in my next report. 


GAME PROTECTION IN ALASKA. 


Under the new Alaska game law 11 wardens have been appointed 


_ by the governor and 21 guides have been registered. Several hunting 


and shipping licenses were issued by the governor, the proceeds of 
which are paid directly into the United States Treasury. Twenty- 
four permits were issued by this Department for collection and export 
of scientific specimens, and 13 specimens and 8 packages of specimens 
were entered at Seattle, Wash., during the year. 
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An application for permission to purchase deerskins for the manu- ; 
facture of gloves and novelties for export from the Territory was — 
referred to the Attorney-General, who rendered an opinion that this — 
Department has no authority to grant such permission. . 


INFORMATION CONCERNING GAME. 


As last year, statistics were gathered of the deer killed east of the 
Mississippi. The number was found to be 57,500, substantially the } 
same as in 1908-9. Through the cooperation of the Forest Service | 
much information was acquired of the location of deer, antelope, | 
mountain sheep, and other species of big game on National Forests. 
This work will be continued and the results will be reported at a 
future date. | 

The extent of the destruction of deer by wolves in Michigan, Wis- | 
consin, and Minnesota was personally investigated by a member of | 
the Biological Survey, and sufficient evidence was gathered to show © 
that this problem demands serious attention. Its consideration will — 


be continued, and the results will be reported during the coming year. | 


The information secured last year on pheasant propagation was © 
published as a Farmers’ Bulletin, the demand for which has shown 
the widespread interest in this subject. Owing to the persistent | 
attempt to acclimatize the Hungarian partridge, which has been } 
imported in very large numbers in the last two or three years, the 
question of the introduction of this European game bird was made } 
the subject of special investigation, and the results were reported in } 
the form of an article for the Yearbook. 

A preliminary investigation of the growth and character of private 
game preserves in the United States formed the subject of a circular — 
published during the year. 


COOPERATIVE WORK. 


As heretofore, the Department cooperated freely with various state 
game officials and organizations. Among the most important fea- | 
tures of this work was the assistance rendered the State of Wiscon- } 
sin in connection with its civil-service examinations for deputy | 
wardenships. 

INTERSTATE COMMERCE. 


Prosecutions were promptly begun under the new criminal code, | 
effective January 1, 1910, which removed certain technical difficulties | 
contained in the Lacey Act. In this connection investigation was — 
made of certain shipping centers of the Middle West, heretofore the | 
chief field of illegal traffic in game. As a result of these investiga-— 
tions and of the activity of local officials, the situation in this region — 
is now practically under control. | 
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PLUMAGE. 


The Department has cooperated with Oregon, California, Missouri, 
and New York in an effective campaign against the use of plumage 
of native birds for millinery purposes. The broader question of 
international cooperation in the protection of the plumage birds of 
the world is steadily coming to the front. The latest important move 
is the appointment of an international committee on bird protection 
by the Fifth International Ornithological Congress, held at Berlin in 
the latter part of May. Thirteen countries are represented on this 
committee besides the United States, one of whose two representa- 
tives is an official of this Department. 


BIRD RESERVATIONS. 


During the year an inspection was made of several of the bird reser- 
vations by officers and agents of the Department. Wardens for six- 
teen reservations were appointed, and several of these were assigned 
the duty of studying special phases of bird life. Serious depredations 
on the Hawaiian Reservation were reported to the Department, and 
by arrangement with the Secretary of the Treasury a revenue cutter 
was dispatched to the scene in January. Twenty-three poachers 
were arrested on Laysan and Lisiansky islands, and 259,000 wings 
and a large quantity of other plumage were seized. The poachers 
were brought to Honolulu and were given a nominal sentence, pro- 
ceedings being at once instituted against their employer. 


NATIONAL BISON RANGE. 


Thirty-seven pure-bred buffalo, most of them from the estate of 
C. C. Conrad, at Kalispell, Mont., were placed on the Montana Bison 
Range. An increase of eleven calves during the season raised the 
total number of the herd to 48. In addition to the buffalo, several 
white-tailed deer, presented by the city of Missoula, were placed on 
the range. 


DIVISION OF ACCOUNTS AND DISBURSEMENTS. 


While the appropriations for the Department of Agriculture for 
the fiscal year 1910 were not much larger in the aggregate than 
those for the fiscal year 1909, the work of the Division of Accounts 
in connection with the disbursements for the later year was materially 
increased by reason of the fact that the appropriations for 1910 
were divided into a great many more subappropriations, each neces- 
sitating the keeping of a separate account, than were the appropria- 
tions for 1909; in fact, the number of the 1910 subappropriations 
exceeded by approximately 150 per cent the number of the 1909 
- subappropriations. 
1—70797°—yBK 1910——9 
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During the year there were received, audited, and paid 56,415 
accounts, amounting to $10,389,784.78, exclusive of approximately 
48,584 accounts of the Forest Service, which received an adminis- 
trative examination in the Division. Of these accounts, moreover, 
4,828 were so-called ‘‘combined”’ accounts, in connection with which 
there was probably a saving of at least 24,140 checks, to say nothing 
of the saving of other clerical labor in connection therewith. There 
were also audited and sent to the Treasury for payment 1,473 accounts. 
In the payment of the accounts settled directly by the Division 
of Accounts it was necessary to draw 104 requisitions on the Treasury 
and subtreasuries and issue 108,757 checks. There were issued 
during the year 22,803 requisitions for supplies, 6,657 letters of 
authorization for travel, 32,418 requests for passenger travel, 553 
requests on the Quartermaster-General for the transportation of 
government property, and 2,626 department bills of lading, while 
87,500 letters were written or received in the ordinary transaction 
of business. 

To carry on the work of the Department of Agriculture during 
the fiscal year ended June 30, 1910, Congress appropriated the 
sum of $17,029,036, an increase of $965,930 over the preceding 
year. Of this appropriation $12,225,036 covered the ordinary 
expenses of the Department, $3,000,000 the permanent annual 
expense for meat inspection, $1,344,000 the agricultural experiment 
stations, and $460,000 the printing and binding done under the 
Public Printer. 

The disbursements of the Department for the fiscal year 1910 
amounted to $13,794,231.97, and the greater part of the balance of 
$1,676,402.19 will be required for the settlement of outstanding 
liabilities. The apparent excess of disbursements over the appro- 
priations for this fiscal year is due to unexpended balances brought 
forward from ‘‘Administration, etc., Forest Reserves,’ and other 
special appropriations. 

The amount for rent of buildings in the District of Columbia for 
the several branches of the Department was $72,645. 

All accounts for the fiscal year 1908 having been settled, the 
unexpended balance of appropriations for that year, amounting to 
$442,538.63, was covered into the Treasury on June 30, 1910. The 
account for the fiscal year 1909 is still open. 

The amount estimated for the fiscal year 1912 in the annual esti- 
mates for the regular appropriation bill is $16,693,686, which includes 
$1,440,000 for agricultural experiment stations and $400,000 for 
the enforcement of the so-called insecticide act of April 26, 1910. 
In addition there will be a permanent appropriation of $3,000,000 
for meat inspection and $460,000 for printing and binding to be 
done under the Public Printer, making a grand total of $20,153,686. 
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The following are the more important points wherein the estimates 
for the fiscal year 1912 differ from the appropriations for the fiscal 


_ year 1911: 


(1) In compliance with the provisions of the act making appro- 


_ priations for the Department of Agriculture for the fiscal year ending 


_— 


June 30, 1911, requiring that detailed estimates shall be submitted 
for all executive officers, clerks, and employees below the grade of 
clerk, 2,989 employees, whose salaries aggregate $3,221,930, have been 
transferred from the lump-fund appropriations to the statutory rolls 
of the various Bureaus, at the same rate in each instance. The 
lump-fund rolls have been reduced accordingly, with the exception 


_of the permanent appropriation ‘‘Meat Inspection, Bureau of Ani- 
_ mal Industry,” from which appropriation 543 employees, aggregat- 


ing $480,020, have been transferred to the statutory roll, but the 
lump fund for meat inspection has not been reduced, as it is a per- 


manent appropriation and as additional money is needed for meat- 


inspection work. 

(2) An estimate of $65,000 is submitted under the Bureau of Ani- 
mal Industry for the purchase of land for animal quarantine sta- 
tions at the ports of Baltimore and Boston and for making improve- 
ments thereon. 

(3) Under the Forest Service, the appropriation for Improvement 
of the National Forests has been consolidated with General Expenses. 
The provision under Forest Service in connection with refunds has 


_been broadened to cover certain cases which the Comptroller of the 


Treasury has decided can not be refunded under the present law. 
The separate appropriations for the various National Forests have 
been discontinued and an estimate submitted for each of the six 
districts in which those forests are embraced. 

(4) Under the Office of Experiment Stations there has been included 
in General Expenses the regular appropriation of $720,000 under the 
Adams Act, the Comptroller of the Treasury having held that the 
permanent appropriation therefor expires by limitation with the 
close of the fiscal year ending June 30, 1911. A new item for a 
Journal of Agricultural Research, $20,000, is submitted. 

By the terms of General Order No. 138, dated January 15, 1910, 
the Secretary of Agriculture placed the disbursing and accounting 
work of the Forest Service under the immediate supervision and 
direction of the Chief of the Division of Accounts and Disbursements, 


_ who also received authority to make, subject to the approval of the 


Secretary, such changes in the methods of accounting and disbursing 
in the Forest Service as might be deemed necessary from time to 
time. By the same order the fiscal agents of the Forest Service, 


both in Washington and at the district centers in Missoula, Mont., 


Denver, Colo., Albuquerque, N. Mex., Ogden, Utah, San Francisco, . 


Cal., Portland, Oreg., and Madison, Wis., were made subject to the 


4 
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instructions of the Chief of the Division of Accounts in all matters — 
pertaining to accounts and disbursements. The Agricultural Appro-_ 
_ priation Act of May 26, 1910 (36 Stat., 416), supplemented the Sec- — 
retary’s action by transferring these fiscal agents from the Forest — 
Service to the statutory roll of the Division of Accounts and Dis- — 
bursements, thus completing the change which places the Forest — 
Service on an equal footing with the other Bureaus in regard to fiscal 
matters and brings its accounting and disbursing work under the — 
immediate supervision and direction of the Chief of the Division of 
Accounts and Disbursements, who is by statute the administrative — 
officer of the fiscal affairs of the Department of Agriculture. 


DIVISION OF PUBLICATIONS. 


The publication work of the Department exceeded that of any pre- _ 
vious year, comprising 1,982 different bulletins, circulars, and reports, 
of which 25,160,469 copies were printed for distribution to farmers © 
in every section of the United States. This was an increase of 463 — 
per cent in the number of publications issued, and 41 per cent in the © 
number of copies distributed, and this result was accomplished with- © 
out any increase in the appropriation or in the force engaged in the | 
execution of the work. : 

The publicaticns give the results of investigations by scientists of © 
the Department in their various lines of work. The popular bulle- — 
tins and circulars give in plain language detailed information in 
regard to every phase of agriculture. The aim has been to meet the 
popular demand for information on any particular subject by pub- 
lishing a bulletin or circular, in other words, to give the people, 
particularly the farmers, the information they desire and which they © 
have a right to expect from the Department, which was founded | 
and is supported for their benefit. Unfortunately the funds for 
printing are not sufficient to procure enough publications to fully 
supply the demand. Congress has, however, wisely provided a way 
by which applicants may always obtain publications after the Depart- 
ment’s supply is exhausted and no funds are available to secure addi- © 
tional copies, and that is by purchase from the Superintendent of 
Documents, under the law of January 12, 1895. During the year that — 
official sold 147,327 documents of this Department and received there- 
for $18,398.18, the average price per copy being 124 cents, being an 
increase of $2,005.08 over the sales during the previous year. Within 
five years the number of copies sold has increased over 205 per cent, 
while the amount received has increased more than 240 per cent. It 
is evident, therefore, that there is an increasing willingness on the part | 
of the people to purchase the publications after their free distribution 
is no longer possible. A very good illustration is found in the sale of — 
47,148 copies of a Farmers’ Bulletin on ‘‘Economical Use of Meat in 
the Home”’ after 900,000 copies had been distributed free. 
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Farmers’ Bulletins continue to be in great favor with the people. 
The number of copies secured with the appropriation of $125,000 
was 9,337,500, the average cost per copy being 13 cents, as against 
7,755,000 during the preceding year. The decision to reduce the size 
has made it possible to procure more copies. Forty-five new I'armers’ 
Bulletins were issued during the year, of -vhich 2,915,000 copies were 
printed, while the reprints of older bulletins still in demand aggre- 
gated 6,422,500 copies. The congressional distribution amounted to 
6,449,589 copies. 

The demand for these bulletins from educational institutions is 
increasing and is far in excess of the Department’s ability to supply. 
On account of the elementary character of the bulletins they are con- 
sidered suitable for text-books in schools of all grades, and such use of 
the information acquired by the Department should be encouraged. 
The inevitable result would be a tendency to increase interest in agri- 
culture in the minds of the young, which would influence them to 
remain on the farm. With the present appropriation, however, it is 
not possible to fully comply with requests received from this source. 
It is a subject with which Senators, Representatives, and Delegates in 
Congress are familiar, and it will no doubt receive their serious con- 
sideration in connection with the appropriation for printing for the 
next fiscal year. 


SCIENTIFIC AND TECHNICAL PUBLICATIONS. 


Our scientists are constantly making new discoveries, which are 
given to the world in carefully prepared bulletins, for the printing of 
which $83,116.70 was expended, the number of copies of such publi- 
cations aggregating 350,000. These bulletins were distributed to 
selected lists of instructors and to libraries both in this country and 
abroad, and constitute a permanent record of the achievements of the 
Department in scientific research. Instructions for applying and 
utilizing the results of scientific investigations are given in the 
smaller, popular publications, especially the Farmers’ Bulletins, mil- 
lions of which are annually printed and distributed. 


ADMINISTRATIVE PUBLICATIONS. 


With the growth of the Department there has been a corresponding 
increase in what may be called administrative publications, compris- 
ing reports required by Congress, for the printing of which $78,726.37 
was expended, and food-inspection decisions, notices of judgment, and 
other documents for the guidance of employees and for the enforce- 
ment of laws, including also the necessary blanks for the transaction of 
the public business. 
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The great volume of the publication work of the Department, far 
exceeding that of any previous year, has been secured with an expendi- 
ture of $441,349.94 for printing and binding. Inasmuch as one of the 
functions of the Department is to disseminate the information it 
acquires, and since publications constitute the most effective medium 
of distribution to the people, the expense of such work is believed to 
be fully justified. The fact that the results were achieved at a saving 
to the Government bears testimony to the careful supervision given 
to this important branch of the work of the Department. 


BUREAU OF STATISTICS. 


The most important duty of the Bureau of Statistics is to estimate 
the acreage of various crops at the beginning of each season, their 
condition at monthly intervals during the season, and the produc- 
tion after the harvest is gathered. Regular reports are made for the 
first of each month in the year, except February—eleven regular 
eports. In addition, reports on cotton are made for the 25th of 
May, June, July, August, September, and November, the last being 
the estimate of yield. 

These reports are estimates based upon replies sent in by many 
thousands of voluntary but regularly constituted crop correspondents 
in answer to inquiry schedules sent out by the Bureau. During the 
year the schedules sent out for the regular monthly crop reports 
averaged about 65,000 a month, and the replies about 46,000 a 
month, each schedule having an average of about 40 questions. The 
schedules devoted exclusively to cotton averaged about 15,000 for 
each of the six months in which they are sent out, and the replies 
averaged 10,000. The tabulating, collating, and digesting of these 
replies involves an immense amount of work, and the amount is grow- 
ing greater each year, as the work expands. 

During the year several new lines of inquiry were added to the 
regular work of the crop-reporting service and some changes were 
made. In September, 1909, an estimate of the quantity of barley 
left on farms from the preceding year’s crop was asked. The weight 
of wheat, corn, and oats was asked in November instead of Decem- 
ber, and the weight of barley was added to the inquiry. The pro- 
duction of rice was asked in December instead of November, and the 
acreage of rice harvested was asked for the first time. Beginning in 
February, 1910, a special schedule has been sent out monthly inquir- 
ing the prices of a large number of farm products, in addition to the 
regular monthly inquiry concerning the prices of the staple crops and 
produce. In March, for the first time, the stocks of barley on farms 
was asked, as well as the percentage of the barley crop shipped out 
of the county in which grown. In April the mortality of spring lambs 
from disease and exposure was asked-for the first time. The cotton 
schedules during the crop season of 1910 have contained an inquiry 
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concerning the condition of the crop compared with condition on the 
same date last year, this in addition to the usual inquiry as to con- 
dition compared with a normal. 

Several special inquiries were made during the year, as follows: 
(1) Stocks of potatoes in hands of growers and in hands of dealers 
on January 1, 1910. (2) Causes and extent of deviation from a 
normal production of various crops. (3) Monthly marketings by 
farmers of wheat, corn, oats, barley, flax, and hay. 

The crop-reporting service is now giving general satisfaction. 
There has been practically no adverse criticism of our estimates 
during the year. ; 

In addition to the present work of promulgating figures represent- 
ing the condition of growing crops from month to month, it is con- 
templated during the present year to have the Crop Reporting Board 
give each month its estimate of the volume of the year’s final pro- 
duction, as indicated by the condition figures. In other words, the 
condition figures will be interpreted in terms of yield. 

When the figures of the new census are available the estimates of 
this Department relating to total acreage and production for each 
crop in each State for 1909 will be adjusted to conform to the census 
figures. The acreage estimates for 1910 will also be revised, using 
the census figures for 1909 as the basis. This will give us a new 
basis for our annual estimates, to be used until the next national 
agricultural census is made. 

Aside from the crop reports, several important studies were made 
in the Bureau during the year. The prices of beef and pork were 
investigated, to ascertain the difference between the wholesale and 
retail prices in many cities. In connection with this study, the 
changes in prices of many farm products were examined for the 
period beginning with the low prices of the industrial depression of 
1893-1897. 

A report on the marketing and transporting of grain in the region 
of the Great Lakes, made toward the close of the fiscal year, treats of 
the reduction in the cost of sending grain to market and the increased 
quantities handled during the last quarter century. 

Preliminary work was done on an investigation to show the con- 
ditions affecting the cost of selling and delivering grain and live 
stock in the Pacific Coast States. 

The nineteenth investigation of the wage rates paid to farm labor 
was well advanced at the close of the year. This inquiry has included 
many items of supplementary wages, such as house rent, firewood, 
and laundry work, often not considered in studies of money wages. 
The cost of living of the farm laborer, compared with that of 
employees in the cities, has also been considered as affecting his real 
wages. 
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A study of the dates of planting and harvesting crops throughout 
the world has been under way during the year, with the cooperation 
of many experts in other branches of the Department, and gives 
promise of interesting results. 


LIBRARY. 


Like everything else about the Department, the Library is for 
service, and as a reference library its first duty is to the Department’s 
employees. But it is also able to aid the scientists in the agricul- 
tural colleges and experiment stations, to whom it made 548 loans of 
books from its shelves, which is a slight return for the many favors 
and benefits which scientists connected with the Department have 
enjoyed through the generous policy of other libraries in lending 
books for use in the work of the Department, amounting to 4,701 
volumes. 

The accessions of books, pamphlets, and maps totaled 8,156, of 
which 3,646 were gifts, making the total number of recorded books 
and pamphlets available for use of investigators 109,630. 

The increasing interest in agricultural libraries and agricultural 
literature on the part of librarians and their efforts to serve the 
farmer is worthy of note. At the seventh annual meeting of the 
League of Library Commissions, held in connection with the American 
Library Association Conference at Mackinac Island, June 30, 1910, 
one session was devoted to the general subject of commission work 
with the farmer, and it is hoped that a permanent agricultural 
libraries section will be formed, which will be the means of bring- 
ing about closer cooperation among agricultural libraries, of further- 
ing their advancement, and of stimulating interest in agricultural 


literature. 
OFFICE OF EXPERIMENT STATIONS. 


RELATIONS WITH AGRICULTURAL EXPERIMENT STATIONS. 


The sixty-two agricultural experiment stations in the several 
States and Territories have been actively at work in the interest 
of the farmers and horticulturists during the past year. Fifty-five 
of these stations receive appropriations provided for by acts of Con- 
gress, which amounted to $1,344,000 for the fiscal year ended June 
30,1910. The state legislatures made appropriations for their work 
amounting to over $1,000,000, and additional sums were received 
from fees for analyses of fertilizers, sales of farm products, and other 
local sources aggregating about $750,000. The total annual revenue 
of the stations is now over $3,000,000, as compared with half that 
sum in 1905. 


In 1906 Congress passed the Adams Act, by which the stations 


were granted additional funds from the National Treasury. Under 
the terms of this act this grant was to be increased annually for five 
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years. The maximum has now been reached and the stations will 
receive $720,000 under the Adams Act during the current fiscal year. 
The iiberal policy of Congress toward the stations has resulted in 
much larger appropriations by the States and a material increase 
of their revenues from other sources. The Adams fund is restricted 
in its use to original research. The state funds are mainly used for 
the more practical work, including the maintenance of substations, 
demonstration fields, agricultural surveys, and a great variety of 
local experiments, as well as for printing and disseminating the results 
of the experiments. By this cooperation of the National and State 
governments in fostering the stations, their operations have been 
greatly strengthened and the results of their work have been brought 
more directly to the attention of the farmers in every part of the 
United States. 

The Adams Act has enabled the stations to attack a large number 
of the more fundamental and difficult problems of our agriculture. 
The scientific work of the stations has been greatly broadened and 
increased in efficiency. A much more solid foundation on which to 
base a rational practice of agriculture is thus being established. 
According to the Comptroller’s decision the appropriations under 
the Adams Act were limited by the terms of the act to a period of 
five years. It will therefore be necessary for Congress to take further 
action if the stations are to continue to receive this needed increase. 
It is believed that the appropriation is of great importance to our 
agriculture and that without it the work of our stations would be 
seriously crippled. I have included it in the estimates submitted 
for the ensuing fiscal year. 

The stations annually issue about 500 publications, which are 
regularly sent to over 900,000 addresses, mainly those of farmers. The 
practical results of station work are also widely disseminated through 
the public press. They are carried out to the farmers through the 
farmers’ institutes and other forms of extension work conducted by 
the agricultural colleges and the state departments of agriculture. 
While the task of effectively reaching the many millions of our rural 
people with information which may lead to the improvement of 
agricultural practice is an enormous one and will not be thoroughly 
performed for many years, great progress has been made in this 
direction during the past decade. The efforts of the stations in the 
dissemination of information have been mainly spent in popularizing 
their work and their funds for printing are still inadequate to meet 
the growing demands of our agricultural people. 

Meanwhile less attention has been given to the appropriate publi- 
eation of the scientific work of the stations. This material has 
either been combined with the practical in popular publications, 
or issued in separate series, or published in abbreviated form through 
scientific journals. Recently there has been a growing tendency to 
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publish such material in foreign journals in the belief that thus it is 
more surely brought to the attention of the scientific world. 

The general result of the present method of publication of the sci- 
entific work of our stations is very unsatisfactory and from the stand- 
point of National pride even humiliating. We have the most com- 
prehensive system of agricultural research in the world. The amount 
and value of the scientific work of the stations, on which their practi- 
cal results are based, are very great, yet the scientific publications of 
our stations are so fragmentary and scattered that it is very difficult 
even for workers in similar lines in this country to obtain them in any 
complete way, and to the great world of science they are largely 
unknown. To remedy this defect and put the scientific work of the 
American stations in the right light before the world the Association 
of American Agricultural Colleges and Experiment Stations has asked 
my cooperation in laying before Congress a proposition to establish 
under National authority a central medium for the publication of 
original reports of the scientific work of the stations. Believing that 
this is a matter of much importance and that it is worthy of careful 
consideration by the Congress, I have included an item proposing an 
appropriation for this purpose in the estimates for the ensuing fiscal 
year. 

In the conservation of our natural resources the experiment stations 
are doing very important work. The greatest natural resource is the 
productive power of the soils, and the stations throughout the country 
are making every effort to devise efficient means for the maintenance 
and increase of the fertility of the land. The investigations in prog- 
ress include studies of all problems bearing on this point, such as the 
economic use of fertilizers, the retention of the proper quantity of 
moisture by the soil and its use by the growing crop, rotative cropping, 
green manuring, especially with leguminous plants, the action of bac- 
teria in relation to soil fertility, etc. The different types of soils are 
studied in regard to the reduction of fertility by cultivation, and many 
interesting and valuable facts are being brought out. To give an 
instance of this kind, the Nebraska station found that the cultivated 
loess soils of the State contained as much phosphoric acid, potash, and 
lime in the surface as in the subsoil, but that the content of nitrogen, 
humus, and unhumified organic matter decreases rapidly from the 
surface downward. ‘This indicates that the maintenance of fertility 
in so far as chemical composition is concerned is essentially a matter 
of keeping up the supply of total organic matter. 

The extent to which some of the experiment stations are extending 
their work throughout their States is illustrated by one station, 
which has two regular substations, and the management of twenty- 
five county and asylum farms used for experiment and demonstration 
purposes, had the past year 1,600 centers where its pedigreed barley 
was being grown for breeding and increase, and over 20,000 boys 
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- growing corn and barley for prizes. Among the prizes are scholar- 
ships covering all the expenses of a week’s attendance on a young 
people’s corn and grain course at the college, 20 boys receiving such 
prizes and attending the course last year. 

More attention is being given from year to year to crop production 
under dry-farming conditions, which is essentially a matter of moist- 
ure conservation. The stations have done valuable work along this 
line, and in many States this is given recognition by the establish- 
ment and maintenance of dry-farming experiment stations at the 
expense of the State, but under the general direction of the central 
station receiving the Federal funds. In many instances the work of 
these dry-farming stations is carried on in cooperation with this 
Department. This work is doing much to put farming in the dry 
regions on a safe and enduring basis. 

The New Jersey station has shown that nonleguminous plants, 
such as corn and cereals, grown in close association with legumes, 
benefit in some manner by the nitrogen-fixing ability of the lezumes. 
This benefit is quite marked; but the channel through which it is 
exerted has not yet been determined. 

The experiment stations in several States are supplementing and 
extending the Department’s work on hog-cholera vaccine by testing 
its use extensively and manufacturing it for distribution under state 
funds. 

Work at one station for nine years has demonstrated wide rations 
to be more profitable and economical for dairy cows than the theoret- 
ical narrow ration, and this conclusion is confirmed by extensive 
investigations at the Minnesota station, where the health and pro- 
duction of cows from calfhood has been studied and checked by lab- 
oratory examinations. 

The extensive dairy investigations carried on by the Missouri sta- 
tion in cooperation with the Department have thrown much light on 
the efficiency of food in milk and butter production. 

The réle of bacteria in relation to the keeping quality of milk and 
butter has been investigated with great thoroughness at the Michi- 
gan station, and many facts have been established which have an_ 
important bearing upon practical dairy methods. Most interesting 
facts have been brought out in these investigations with reference to 
the varying behavior of the organisms found in milk and butter when 
working alone or in association with one another and in their resistant 
power under different conditions. It has been shown that a large 
proportion of the harmful organisms succumb to ordinary sanitary 
dairy methods; but one group has been isolated and studied which 
not only survives but is active in a 12 per cent salt solution at —6° C. 

The lowa station, among other things of immediate practical value, 
has shown the expensiveness of condimenta! foods as compared with 
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standard feeds of equal nutritive value and the danger of the forma- 
tion of urinary calculi in long-continued feeding of roots to breeding 
sheep. This station has also demonstrated a number of efficient sub- 
stitutes for oats in rations for horses. | 

In pollination experiments with apples at the Oregon station only 
15 out of 87 varieties were self-fertile, and the self-fertile varieties 
were improved in size by cross-pollination. A number of suitable 
pollenizers for commercial varieties of apples have been determined. 
The possible variation of the same kind of fruit grown in different 
climates is indicated by some work recently reported by the Massa- 
chusetts station, where Ben Davis apples from various sections of 
the United States and Canada were collected and studied. Generally 


speaking, this variety gradually becomes more elongated in form the — 


farther north it is grown. Upon correlating the variations in fruit 


characteristics with the variations in meteorological data, it appears — 


that the poor quality of the northern-grown Ben Davis is due to an 
insuflicient amount of heat to fully develop the fruit. Apple orchard- 
ing in the New England States has recently been given marked 


attention by the stations, with a view of extending the industry — 


through improved methods of culture, harvesting, packing, grading, 
and cooperative marketing, so successfully employed in the apple 
district of the Northwest. 

Considerable work has been done at both the South and North 
Carolina stations leading to a better knowledge of the Scuppernong 


and other Rotundifolia grapes which are found to be especially — 


adapted to the climatic and soil conditions of the Coastal Plain 


region from southeastern Virginia to Texas. Demonstrations con- — 


ducted at the South Carolina station have shown that the injurious 


results which have often followed the pruning of these grapes can be — 


avoided if the pruning is done not later than the months of October 


and November. Extensive experiments made at the North Carolina 


station lead to the conclusion that the important varieties of Rotundi- 
folia grapes are self-sterile and that to insure regular crops a suffi- 
cient number of staminate, or male, vines must se planted in the 
vineyards. 

At the New York state station a new disease of cucumbers and 
muskmelons in the greenhouse was worked out and its cause deter- 


mined. The fungus has since appeared upon tomatoes both in this — 


country and in Europe. In cooperation with the Vermont station, 
the pathogenicity of the organisms causing the soft rots of a number 
of fruits and vegetables has been thoroughly worked out. 


At the adie station it has been found that date ripening may be : 
hastened by spraying the immature fruit with a solution of acetic — 


acid, thus causing choice varieties to ripen in that region. This 
ciubion has also shown that many varieties of olives, when grown 
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under Arizona conditions, are well adapted to oil making and that 
when properly made from them the oil may be of the very finest 
quality. The recoverable oil content of the Arizona olive compares 
favorably with that of the California olive. 

The Florida station has studied the effect of fertilizers upon the 
quality of pineapples. In general it has been found that the eating 
quality of pineapples, so far as their sugar and acid content is con- 
cerned, does not appear to be affected by the kind of fertilizer used, 
although their shipping quality may be thus influenced. 

The Massachusetts station finds that many of the more serious 
diseases of greenhouse crops are due to faulty environment and can be 
successfully controlled by proper regulation of the heat, light, 
humidity, circulation of the air, and condition of the soil. If this 
is skillfully done spraying greenhouse crops is considered wholly 
unnecessary. 


THE AGRICULTURAL COLLEGES AND SCHOOLS. 


The growth of sentiment in favor of elementary and secondary as 
well as collegiate instruction in agriculture has been more rapid than 
even the most sanguine friends of agricultural education had antici- 
pated. Simce October, 1908, the number of institutions in the 
United States giving instruction in agriculture has increased from 
545 to 875, or more than 60 per cent in nineteen months. 

The most notable advance im secondary agricultural education 


-was in the number of departments of agricultural instruction estab- 


lished in public high schools with the aid of state appropriations. 
Five such departments were established in Alabama high schools, 8 
in Louisiana, 10 in Minnesota, 5 in Mississippi, and 10 in Virginia. 
The importance attached to these new departments is indicated by 
the fact that im many instances the schools adopted the names of 
the departments and were called agricultural high schools. 

There has also been a notable increase in the number of institutions 
conducting teacher-training courses in agriculture. The total num- 
ber of such institutions is now 214, including 30 land-grant colleges, 
156 state and county normal schools, and 28 negro schools. Nine- 
teen of the land-grant colleges offer regular courses for teachers of 
agriculture and 24 of them conduct summer schools for teachers. 
This general movement for the training of teachers of agriculture is 
significant of the importance now attached to the agricultural educa- 
tion movement. 

The agricultural colleges have had a successful year and a large 
attendance of students. Their graduates have quite generally chosen 
agricultural pursuits, and have found no difficulty in securing employ- 
ment. As an indication of this, 30 of the 38 graduates of the animal 
husbandry course in Iowa State College will engage in farming, 4 
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will teach in agricultural colleges, and 1 will go into agricultural jour- 
nalism. Only 3 of these graduates were looking for positions at 
commencement time and these wanted to become farm managers. 
The fourth session of the Graduate School of Agriculture was held 
at the Iowa State College, Ames, Iowa,in July, 1910. The enroll- 
ment was larger than at any previous session and the interest mani- 
fested by the students has never been surpassed. There were 207 
students from 39 States and the District of Columbia and 6 foreign 
countries. Eight general linesof instruction were given and import- 
ant conferences on agricultural extension, agricultural journalism, 
and elementary and secondary instruction in agriculture were held. 
The faculty numbered 57, in addition to 17 speakers at special con- 
ferences. Eleven members of the faculty were from this Depart- 


ment and the Director of the Office of Experiment Stations was ~ 


dean of the graduate school. 
FARMERS’ INSTITUTES AND AGRICULTURAL EXTENSION WORK. 


Farmers’ institutes are now organized in every State, with respon- 
sible directors in charge and a corps of teachers aggregating over 
1,000 specialists to give instruction. There was appropriated for 
carrying on the work last year about $432,000, an increase of $86,000 
over the appropriation of the year before. There were held 5,651 
regular institute meetings, composed of 16,586 sessions of one-half 
day each, with a total attendance of 2,395,908. In addition to carry- 


ing on the work of the regular institutes the States have been main- ° 


taining numerous special meetings of institute character. Several 
of these special forms of activity are rapidly becoming of such 
importance as to require separate organizations specially equipped 
for the service that each interest requires. One of these special 
forms is the movable school of agriculture. Ninety-nine of these 
schools were held last year, with an attendance of 65,977. 

Field demonstrations also are rapidly coming into use as methods 
of teaching agriculture to farming people. One State reports having 
held 67 of these demonstrations, with a registered attendance of 
21,775 persons. Others have held meetings of similar character with 
great advantage. The agricultural train is another form of insti- 
tute activity that has recently developed and promises to be an effect- 
ive means for disseminating agricultural information. Twenty- 
eight trains are reported to have been run during the year by 18 
States, with an attendance of 189,645. 

Fifteen States held 444 institutes for women, with an attendance 
of 4,850. Institutes for women, because of their importance, ought 
to have and doubtless will receive much recognition in future exten- 
sion work, and institute workers should devote themselves with as 
great earnestness and energy to the development of this form of 
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extension activity as they have exhibited in developing institutes 
for men. 

One hundred and sixty sessions of institutes for young people were 
held, with an attendance of 21,422. When it is considered that 94 
out of every 100 children finish their education with the district 
school, and that the large majority of these do not continue beyond 
the sixth grade, it is important for the future of agriculture that 
opportunity be given for young people who live in the country and 
have left the public school, and from whose ranks the future farmers 
and their wives must be supplied, to be taught the latest and most 
improved methods for conducting agricultural operations. Hitherto 
the large majority of young people in the country over 14 years of 
age have been without means of instruction along agricultural lines. 
To supply this need the farmers’ institute authorities in a number of 
the States have organized institutes for youth between the ages of 
14 and 19 years who have left the public schools and are about 
choosing a life pursuit. These institutes differ from boys’ and girls’ 
clubs as organized by the public schools in that they are officered by 
adults, and their instructors are capable specialists of the same 
qualifications as those who lecture before the farmers’ institutes for 
adults. The instruction also is altogether vocational, and is intended 
to show how to make money in the business of agriculture. 

The agricultural colleges and experiment stations have continued 
to aid the institutes by detailing members of their faculties and sta- 
tion staffs for lecture service. Four hundred and eighty of these 
lecturers, representing the agricultural colleges and experiment 


_, stations in 43 States, were engaged in institute work last year. Thirty- 


nine of these States report the days of service contributed by the 
lecturers at 4,780—a much larger contribution of time by these 
institutions to institute work than during any previous year. 


THE DEPARTMENT’S INSULAR AGRICULTURAL EXPERIMENT STATIONS. 


The policy of conducting investigations looking to the diversifica- 
tion of agriculture has been continued as before. Each station has 
its special problems, and satisfactory progress has been reported on 
the various lines of work. 

In Alaska a demonstration is being made of the possibilities of 
agriculture in that region. Cereal breeding, testing of varieties of 
grain, methods of culture, and the introduction of new varieties of 
grains and forage plants are made the important investigations at 
the Rampart and Fairbanks stations, and it is gratifying to note the 
success attained at the Rampart station in the introduction of hardy 
early-maturing varieties of barley, oats, winter wheat, and winter 
rye. In addition, by cross-fertilization a number of new varieties 
of barley and oats have been developed, some of which were grown 


144 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


this year for the first time. About 65 acres were cropped this year, 
and data are being collected to show the possibility of farming in the 
Yukon Valley. The first self-binding reaper in Alaska was sent to 
the Fairbanks station this summer. With the success thus far 
indicated a demand has come for information regarding agricultural 
lands, and a reconnaissance is being made of a number of regions 
preliminary to a detailed land survey by the Department of the 
Interior. The horticultural investigations are being extended, and 
the plant-breeding work is beginning to give results. Of the large 
number of hybrid strawberries made at the Sitka station at ieast a 
score have proved thoroughly adapted to the coast region of Alaska. 
They are hardy, prolific, and the berries are of large size, good sub- 
stance, and excellent quality. The stock-breeding work at Kodiak 
has been extended to include sheep. Forty Cotswold-Merino ewes 
and two Lincoln rams have been purchased for the station, and the 
success of this experiment is awaited with interest. If sheep can 
be successfully wintered, there are large areas in Alaska adapted to 
their production. Experiments with some of the hardy breeds from 
Scotland and Iceland are contemplated if the preliminary trials 
prove successful. The Galloway cattle continue to give satisfactory 
results at Kodiak, and at the end of the fiscal year the herd con- 
sisted of 61 pure-bred animals of all ages. 

Great interest has been aroused in Hawaii by the cotton experi- 
ments inaugurated by the station, and the growing of cotton in 
commercial quantities appears to be assured. The cotton plant 
requires less water than sugar cane, and already over 500 acres of 
cotton have been planted on sugar plantations where irrigation water 
was deficient. Sea Island and Caravonica varieties are the chief 
ones used, and their cultivation as perennials is intended. By 


pruning at the proper season the time of picking can be made to - 


articulate very well with the cane-grinding season, when there is the 
greatest demand for labor on the plantations. The adaptability of 
this crop to the owner of a small tract of land is being demonstrated. 
Breeding experiments with cotton are being continued, and by 
vegetative propagation some desirable strains are being rapidly 
developed, without the possibility of undesirable crosses through 
pollination. The investigations on rice have resulted in some new 
varieties produced by breeding experiments that exceed any in 
common use. They have also shown the value of ammonium sul- 
phate as a fertilizer for the rice crop. The visit of the agronomist 
to Japan last season resulted in the introduction of a number of 
newly-developed varieties of rice, some of which appear very promis- 
ing. The pineapple soil studies have been continued, and it has 
been found that where the manganese content is not too high the 
use of suitable fertilizers will correct the injury due to manganese. 
A more serious pineapple trouble in Hawaii has been found, due to 
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a lack of aeration of the soil, and studies to correct this condition 
are in progress. A study of the pineapple fruit has shown the 
influence of ripeness on the sugar content. There appears to be no 
increase in the amount of sugar in a fruit after it is cut, although 
‘the fruit will become yellow and soft, hence the importance of the 
stage of maturity on the quality of the fruit. The rubber-tapping 
experiments have been continued, and the profitableness of growing 
Ceara rubber has been shown. In connection with the rubber 
investigations it has been found possible to keep down all weed 
growth by spraying between the trees with arsenite of soda. A 
demonstration on 400 acres showed the success of the treatment at 
the low cost of $1.25 per acre. ~ 

In Porto Rico one of the most striking results of the investigations 
during the past year was the determination of the cause of the chlorosis 
in pineapple plants. This rather serious trouble was found to be due 
to the abundance of calcium carbonate in the soil, and it was found 
inadvisable to plant pineapples on soils containing more than 5 per 
cent of calcium carbonate. The work on sick soils, due to super- 
abundant bacteria, has been continued, and disinfection by chemicals 
or by frequent deep plowing has proved of value in correcting the 
trouble. The rapidly developing citrus industry has necessitated 
much attention to the insect and fungus pests of these crops, and 
some of the results of the investigations have been issued. The great 
importance of windbreaks in connection with citrus growing in Porto 
Rico has been fully demonstrated. Studies are being made of the 
pests of other economic plants, especial attention being given to those 
occurring on coffee. The experiments on the introduction and cul- 
tivation of some of the more valuable coffees of other regions have 
been continued, and the station is distributing for planting limited 
quantities of five of the highest-priced coffees of the world. Of some 
of these, three-year-old trees bore this year more than a pound of 
clean coffee to the tree. The flavor and aroma, so far as tested, have 
been pronounced equal to the original stock. The work of the station 
on the importation and breeding of live stock has been very success- 
ful and some results are being shown. The progeny of American 
saddle-bred horses bred to native mares have matured into handsome 
animals that command very high prices. Crossbred zebu bulls and 
woolless sheep have been introduced and have developed splendidly. 
They will be used to improve the cattle and sheep stock of the island. 
Similar work is being carried on with swine and poultry, and the 
station’s excess stock of all kinds is in great demand by planters and 
breeders. The cooperative work with planters and with the insular 
authorities has been extended, and the relation of the station’s work 
to the island’s development is becoming well recognized and 
appreciated. 

1—70797°—yex 1910——10 


146 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 
XN 


The agricultural experiment station of Guam now has a permanent 
location, the negotiations for its purchase having been completed 
during the year. Much progress has been made in bringing the land 
under cultivation and in the erection of necessary buildings. The 
greater portion of the land has been planted to forage crops of various 
kinds preliminary to experiments in the introduction and breeding of 
live stock. The experimental work undertaken has been of the 
simplest kind, and ocular demonstrations are being made of the value 
of improved varieties of standard crops, the introduction of others, 
and the necessity for better methods of cultivation of all crops. Some 
of the introductions have proved of great value and readily adapted 
to their new location. Among those with which the most striking 
results have been obtained are Kafir corn, sweet potatoes, avocados, 
and pineapples from Hawaii, guinea grass, and the large water grass, 
Paspalum dilatatum. All of these thrive well and have proved 
very satisfactory, and they are being distributed for planting as 
rapidly as possible. A number of crops have been found to ratoon 
or sucker after the plants are cut, and advantage is taken of this to 
grow some of them as perennials, although they are usually grown 
as annuals. Various leguminous plants have been introduced; 
among them cowpeas, velvet beans, soy beans, and peanuts seem 
quite promising. A demonstration of the value of these crops in 
enriching the soil is in progress. Attention is being given to the cul- 
tivation of maize, considerable of that crop being already grown 
and consumed in Guam. Comparisons are being made of varieties, 
and studies are in progress to determine a practical method of storing 
this and other grains against the losses due to weevil, fungi, ete. For 
the short time the station has been established it has interested the 
people and gained their confidence to a remarkable extent. They 
are desirous of obtaining seeds of plants whose value they can see. 
Especially noteworthy is the interest taken in new implements and 
methods of culture. A small cultivator attracted attention, and 
through our special agent a number were secured and sold to farmers 
at cost. With one of these cultivators a man with the aid ofa carabao 
can cultivate as much land as would require ten men with their old 
implements. The willingness of the people to abandon their old 
conservatism in this regard appears to augur well for the future 
influence of the station in restoring and developing agriculture on 
the island of Guam. 


NUTRITION INVESTIGATIONS. 


The investigations in human nutrition carried on in the Office of 
Experiment Stations were instituted in 1894 at the time when the 
agricultural experiment stations in the different States were author- 
ized by Congress to cooperate with the Secretary of Agriculture in 
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studying the food and nutrition of man. For a number of years 
the investigations involved cooperation with agricultural colleges, 
experiment stations, and other institutions, but for the past few 
years the work has centered in Washington, quarters for it having 
been provided in the new Department of Agriculture building. 

Briefly stated, the purpose of the nutrition investigations is to 
study various aspects of the problem of the value for human food 
of agricultural products, both animal and vegetable. In carrying 
out this project many studies have been made which have to do 
with the nutritive value of flour and other cereal products, the rela- 
tive nutritive value of meats of different kinds and cuts, and the 
value as food of fruits, nuts, and other food products. The ease 
and thoroughness of digestion of many kinds of animal and vege- 
table foods have been studied, as have also methods of preparing 
food for the table and other technical questions and practical problems 
of general interest. 

One of the important features of the nutrition investigations has 
been the elaboration of methods and apparatus for the experimental 
study of nutrition problems. Particularly important is the respira- 
tion calorimeter, an instrument of great precision, which permits of 
the measurement of the total income and outgo of matter and energy 
in the human body and is adapted to the study of a great variety 
of questions. It should be mentioned that it is useful not alone for 
studying human nutrition problems, but is equally well adapted to 
the study of the feeding of domestic animals, as is shown by the 
results obtained in the cooperative studies undertaken by the Bureau 
of Animal Industry of this Department and the Pennsylvania Agri- 
cultural College and Experiment Station with a respiration calorimeter 
especially adapted to such work. Indeed, the devising and perfect- 
ing of this apparatus may be justly regarded as a very important 
contribution to general agricultural science. 

The respiration calorimeter which has been installed in the new 
Department of Agriculture building and is being used in the study of 
the relative ease of digestion of cheese in comparison with meat and 
of other important questions, has many new features which make for 
accuracy and ease of operation. It has already been learned from 
digestion experiments carried on as a part of the nutrition investiga- 
tions that cheese is digested very thoroughly by the average individ- 
ual and that it is not a common cause of physiological disturbance, 
as is often claimed. Results obtained in recent tests with the res- 
piration calorimeter indicate that when eaten in ordinary amounts 
cheese does not require greater expenditure of energy for its digestion 
than does meat in comparable quantities, and so it seems fair to 
conclude from experimental data now available that this food material 
_ is worthy to rank as a staple article of diet suitable for use in quantity. 
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Such a conclusion is of great importance to the American dairy 
interests, since it has been the American custom hitherto to regard 
cheese as something to be eaten in small quantities for its agreeable 
flavor rather than a material suited to form an integral part of a meal. 
To round out this work with cheese, tests are now being carried on hav- 
ing for their object the accumulation of data regarding its preparation 
for the table in palatable ways, so that the housewife who wishes to use 
this food, which supplies such a large proportion of protein and fat at 
a reasonable price, may have abundant and reliable information as to 
its possible use as a welcome and integral part of the diet. 

It has always been a fact that one of the most interesting features 
of the Department of Agriculture work is that the Department is so 
generally regarded as a bureau of information by the people at large. 
This turning to the Department for information is as marked in the 
case of nutrition as in other branches of Department work. The 
number of farmer’s wives and other housekeepers and of teachers 
and individuals who submit their problems to the Department and 
ask for data and suggestions regarding food, diet, and other home 
problems is very large and constantly increasing. This means that 
directly and personally, as well as by means of its publications, 
experimental work, and its close relations with educational institu- 
tions, the Department comes in touch with the people of the United 
States and is able to demonstrate that its nutrition work is of interest 
and practieal value, as well as of scientific importance. 


IRRIGATION INVESTIGATIONS. 


During the past year the Office of Experiment Stations, while 
maintaining most of the old lines of work in its irrigation investiga- 
tions, has endeavored to modify its plans so as to meet the demands 
for information on the new issues which are constantly arising. 

This is particularly true as regards the assistance which has been 
given to the new settlers. The task of converting desert land into 
productive fields is not easy under the most favorable conditions, but 
when the one who attempts it knows little or nothing about irrigated 
farming the difficulties are greatly increased. Those in charge of 
irrigation investigations in the West have, therefore, devoted a con- 
siderable portion of their time to advising the newcomers as to the 
methods best adapted to their individual needs. This personal 
advice, supplemented by practical bulletins, has done much to prevent 
mistakes and to safeguard the settler from either partial or total 
- failure. 

So widespread an interest has of late been created in the Kast regard- 
ing irrigation in the West that the Department has been flooded with 
requests for information as to the conditions and possibilities of differ- 
ent districts. The series of bulletins on irrigation prepared by this 
Department in cooperation with western state engineers and others 
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has done much to furnish the information desired. Of this series, 
ten bulletins have already been published and four more are being 
prepared. When complete, the irrigation conditions as regards the 
climate, soil, water supply, extent of land, crops, etc., of each State 
and Territory in the West will be accurately described. 

In former days water for irrigation purposes was both plentiful 
and cheap and in attempting to use it much was wasted. In many 
parts of the West the old wasteful methods still prevail, although the 
value of water has increased many fold. The results of seepage 
measurements of irrigation channels obtained by the Department, 
coupled with the high price of water rights and the rise in value of 
agricultural products, have induced many companies to line their 
main canals. As a result, many channels which formerly lost from 20 
to 30 per cent of their total flow are now practically watertight. In 
many cases such improvements would not have been made if the 
attention of the managers had not been called by our engineers to the 
large losses sustained and the best means of preventing this waste. 
In other cases farmers used large amounts of water without realizing 
how excessive was the use until measurements were taken. When 
the irrigators of the San Joaquin Valley in California first began to 
apply water on what had been dry-farmed grain fields they frequently 
used over 9 feet. Now about one-third of this amount is found to be 
ample. The water users of Greeley and neighboring districts in 
Colorado used to think their crops would burn up unless they had a 
miner's inch of water to the acre. Now they are raising crops on the 
same ground that are worth about four times as much with one-fourth 
the water formerly used. They are learning that cultivation takes 
the place of irrigation to a great extent. 

The demonstration farms established in former years have been 
maintained. These have been of great value during the past year in 
showing, among other things, the benefits to be derived from the use 
of scanty water supplies on small fields in connection with dry farm- 
ing. At the Cheyenne farm during the past season, 54 bushels of 
oats were raised per acre with the application of only 8 inches of irri- 
. gation water, while the crop grown without irrigation was practically 
afailure. Alfalfa yielded 4,805 pounds of hay per acre with the appli- 
cation of 13.3 inches, while the unirrigated field yielded only 550 
pounds. Beardless barley, with the application of 9.7 inches of water, 
yielded 31 bushels per acre; that unirrigated and raised on summer 
fallowed ground yielded only 24 bushels. At Gooding, Idaho, 8.8 
tons of red clover was harvested from land which received only 19 
inches of irrigation water. These results show what can be done 
with a limited supply of water when properly applied. 

The need of investigating the questions which arise in connection 
with the use of water in irrigation is so keenly felt by the people of 
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the West that several Western States are now cooperating with the 
Department in the prosecution of these studies. For years the 
States of California and Utah have given dollar for dollar for the 
purpose of carrying on this work. The States of Idaho and Wyoming 
are likewise contributing considerable sums for the cooperative 
investigation of problems peculiar to these States. In time it is 
expected that many other States will enter into cooperative arrange- 
ments with the Department for the investigation of irrigation 
problems. 

In many sections of Louisiana, Arkansas, and Mississippi the 
ravages of the boll weevil have made the growing of cotton unprofit- 
able and the producers are substituting other crops. Experiments 
with the growing of rice have proved that it can be grown there 
profitably. In consequence, large areas of cotton land have been 
planted to rice during the past season and costly failures are quite cer- 
tain to result unless proper methods are followed. These farmers as a 
rule know but little about pumping plants, the building of levees 
for rice irrigation, the quantity of water to apply, and the proper 
time of application. It has therefore been found necessary to detail 
a man to this field to devote his entire time to a study of rice irriga- 
tion and to work out, if possible by experiments, better and cheaper 
methods than those now in vogue. A Farmers’ Bulletin on the 
irrigation of rice for the benefit of beginners will soon be published. 


IRRIGATION IN THE HUMID REGION. 


The widespread drought of the past summer throughout most of 
the humid region has greatly increased the interest in the irrigation 
of gardens, truck farms, and orchards, and the demands on the one 
agent we have been able to detail to this work have been far greater 
than he could meet. The advantage of irrigation as an insurance 
against the long dry spells for some of the common crops has been 
brought out in a striking manner on several farms where experiments 
were conducted this summer. As a result of adding both moisture 
and fertilizer to the soil on experimental plats in Iowa by irrigating 
with sewage, the yield of beets was increased one and one-half times, - 
that of timothy was doubled, while the yield of bluegrass was ten 
times as great as on the nonirrigated plats. 

At Neenah, Wis., it was found that irrigation prolonged the bearing 
season of strawberries ten days and increased the yield 50 per cent. 
On the same field irrigated carrots yielded 50 per cent and irrigated 
onions 150 per cent more than the nonirrigated crops. ; 

The utilization of a flowing well at Albany, Ga., in irrigating corn 
the past season quadrupled the yield, and as the result of an experi- 
ment conducted by this Department wells are now being sunk in this 
district for the irrigation of corn, cotton, and legumes in order to 
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insure against droughts, to introduce scientific rotation, and to 
increase the profits from small farms. 


DRAINAGE INVESTIGATIONS. 


During the past five years the Office of Experiment Stations has 
made surveys and plans for the improvement of more than 9,000,000 
acres by drainage. This has been done at an expense of about 3 
cents per acre. When these lands are fully improved and utilized 
the crops raised on them will annually add many millions to the 
country’s wealth and furnish food for many thousands of men. 


OFFICE OF PUBLIC ROADS. 
PRESENT STATUS OF ROAD IMPROVEMENT. 


By reason of a rather remarkable combination of conditions, the 
immediate present may be considered the most important period in 
the history of road improvement in the United States. The old sys- 
tems of road administration, involving the principle of extreme local- 
ization, are fast breaking up, and new systems, involving the princi- 
ple of centralization, are taking their place. Road administration is, 
therefore, in a transitional or formative stage, and it is of the utmost 
importance that the movement be directed along right lines. 

It is a curious coincidence that the introduction of the motor vehicle 
at about the time when these changes in administration began has 
brought about traffic conditions which have necessitated an equally 
radical departure from old methods of construction and maintenance. 
It will thus be seen that the entire subject of road improvement, in- 
volving administration, construction, and maintenance, is passing 
through an exceedingly important period, in which the educational 
and scientfic work of this branch of the Government service should 
prove of the greatest value. 


OBJECT-LESSON AND EXPERIMENTAL ROADS. 


During the past year the Office of Public Roads has continued giv- 
ing instruction in the methods of road building peculiarly adapted to 
each locality. This instruction has been given through the medium 
of object-lesson roads, built at local expense, under the supervision 
of an engineer from the Office. That results of considerable magni- 
tude have been accomplished under this project is shown by the fact 
that during the past fiscal year there were completed 1,007,570 square 
yards of road, equivalent to about 114 miles of road 15 feet wide, as com- 
pared with 690,000 square yards for the previous fiscal year. Viewed 
as a construction record alone, this would constitute an excellent 
showing, but, when it is considered that this mileage was made up of 
55 object-lesson roads, each constituting a miniature school of road 
building, comprising 10 distinct types of construction, it must be evi- 
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dent that this feature of the Department’s work is a powerful factor 
in the promotion of the movement for the betterment of the public 
roads. 

It is the practice of the Office to inspect from time to time the various 
object-lesson and experimental roads, and to ascertain what has been 
the effect of their construction upon the locality. Last year 22 ob- 
ject-lesson roads, aggregating about 22 miles, were inspected, and it 
was found upon the actual reports of the local officials in charge that 
these 22 short sections of road had directly resulted in the building 
of 730 miles of additional roads according to the same method, and 
had brought about the expenditure, through bond issues, of 


$1,500,000. 
ADVISORY WORK. 


The advisory work of the Office during the year covered a wide 
field, relating to construction of various types of road, surveys, use 
of convicts in road work, bridge construction, maintenance, use of 
the split-log drag, road materials, effect of automobiles on roads, the 
issuance of bonds for road improvement, the drainage of roads, and 
other work along similar lines. In all, about 250 assignments were 
made under this project, showing an increase of about 70 per cent 
over the amount of work performed during the preceding fiscal year. 
This is a satisfactory showing, not alone because of the increased 
amount of work, but because it indicates that localities have come 
to look upon the Office of Public Roads as a body of consulting engi- 
neers and experts who are ready and able to aid them in the solution 
of their most difficult road problems. 


LECTURES, ADDRESSES, AND PAPERS. 


The educational work of the Office, including lectures, addresses, ) 


and papers, has been greatly facilitated and broadened through an 
extensive lecture program. These lectures are in almost all cases 
given by the same men who actually direct the investigative work 
and the construction and maintenance of the object-lesson roads, 
and are therefore of a practical, instructive character. During the 
year 523 lectures and addresses were given throughout the United 
States, as compared with 185 for the previous year. 


INSTRUCTION IN HIGHWAY ENGINEERING. 


The Office has greatly enlarged and broadened the project relating 
to the instruction of engineer students in practical methods of road 
construction and maintenance. The plan provides for the appoint- 
ment each year of:graduate engineers to the position of civil engineer 
student. During the first year of their connection with the Office 
they are given a most thorough training in all branches of the work 
and in many cases are retained as junior highway engineers. The 
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Office is in constant receipt of requests from States, counties, and 
townships to recommend suitable young engineers to take charge of 
road improvement. During the last year nine engineers, constitut- 
ing a very considerable percentage of the total number, resigned to 
take up work in various parts of the country. While the operations 
of the Office are handicapped to a certain extent by this constant 
drain, the exact purposes of this course of instruction are thereby 
served in the highest degree. If a greater number can be appointed 
and trained each year, the result will in time have a very material 
bearing upon the progress of road improvement. While the object- 
lesson road is an excellent example, a capable, progressive engineer 
constitutes an infinitely greater force in the movement, as he should 
reasonably be expected to go on year after year adding in a material 
sense to the efficiency of our road systems. This project should 
receive greater financial support and the number of appointments 
should, if possible, be doubled or trebled. 


PROGRESS OF ROAD IMPROVEMENT. 


The Office is assembling reliable data as to the progress of road 
improvement in the United States and the relation of roads to agri- 
culture. Through an organization composed of special agents in all 
parts of the country the Office will soon be in a position to receive 
prompt reports of progress along all lines. This information will 
be disseminated in such a way that the work in the various States 
can be so correlated and coordinated as to minimize the duplication 
which is now so much in evidence. 


TESTING OF ROAD MATERIALS. 


In the routine testing and examination of road materials great 
progress has been made along established lines. The total number 
of samples tested during the year was 1,168, an increase of 59 per 
cent over the number received and tested during the preceding year. 
In addition to these routine tests, investigations were made with a 
view to the utilization of slag and other by-products in road building, 
and these were extended to comprise field experiments through the 
construction of short sections of road at Youngstown, Ohio, and 
Ithaca, N. Y. These investigations have developed the fact that 
practically all the basic open-hearth slags are well adapted to road 
construction, especially when used as binding materials. It has been 
found that by adding quicklime to blast-furnace slag screenings the 
cementing properties are greatly increased. These investigations 
will be continued during the next fiscal year. 


CULVERTS AND BRIDGES FOR HIGHWAYS. 


The need for better culverts and bridges for our public highways 
is becoming evident, both from the point of view of economy and 
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safety for the public. Information on this subject in suitable form 
has been in the past, and still remains, fragmentary and scattered. 

By far the larger number of such structures that are needed are of 
the shorter spans—50 feet or less—and in the past they have been 
built of timber, which is, however, constantly increasing in price, and 
requires a relatively much larger expenditure for maintenance. Much 
economy can be effected, and more durable and safer structures can 
be built out of concrete or masonry, provided that the required infor- 
mation and skilled supervision may be had. 

Owing to the fact that the individual pieces of work are small, 
those in responsible charge have not felt warranted in incurring the 
expense incident to the employment of skilled engineering assistants. 

Such information as is referred to above is now being collected, 
and it is hoped that much of value will be in shape for publication 
and distribution during the coming fiscal year. 

The published information will be supplemented by personal inspec- 
tion and advice by engineers of the Office when request is made 
through the local authorities. 


INVESTIGATION OF DUST PREVENTIVES AND ROAD BINDERS. 


During the past year the work of the Office relative to the inves- 
tigation of the problems of dust prevention and road preservation 
has advanced rapidly. 

Routine tests or analyses of bituminous road materials made in 
the laboratories during the past year were more than double the 
number made during the preceding year. A number of these 
examinations were made in conjunction with the experimental field 
work of the Office, and were reported, together with descriptions of 
the experiments, in Circular No. 92. It is expected that these exam- 
inations will be of great service in determining the value of certain 
classes of binders, as the experimental work is carefully inspected 
from time to time, and the results are made a matter of record. 

Through its laboratory work, the Office has been able to offer val- 
uable advice in regard to specifications for bituminous road binders, 
and in many instances to frame such specifications upon request of 
various public-service bodies. A number of the state highway com- 
missions have profited by this opportunity. 

Many worthless road preparations have been, and are at present 
being, manufactured and sold to the public through ignorance on the 
part of both producer and consumer with regard to the requisite- 
characteristics of such materials to meet local conditions. These 
materials are sold under trade names and as a rule carry no valid 
guaranty of quality. Specifications for such materials are therefore 
much needed for the protection of the public, and this phase of the 
work will be given continued attention by the Office. 
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Special investigations of bituminous road materials carried on by 
the laboratory have covered improvements in the methods of analysis, 
the effect of various methods of distillation upon the physical and 
chemical properties of tars, and the development of a test for deter- 
mining the binding value of bitumens. 


CORROSION OF IRON AND STEEL. 


The investigations carried on by the Office relative to the corrosion 
of iron and steel have induced some of the manufacturers to produce 
a practically pure iron for culverts and pipes. While it is not possible 
to produce an iron that will be entirely free from rust, yet it is 
believed that these pure grades of metal are going to give very much 
better service. 

Investigations in regard to fence wire have shown that wire fenc- 
ing is not only made of inferior material, but that in many cases the 
galvanizing is put on very thin. Some of the manufacturers have 
already improved their products in these respects as a result of this 
work. 

The corrosion experiments have been extended to the use of paints 
in the protection of structures of iron and steel, and as a result of 
these paint experiments the entire science of protective paints has 
been placed on a firmer foundation. It is now possible to design 
and specify a protective paint which will not only cover the metal, 
but will act as a rust inhibitor. It has been shown that the life of 
wire fencing can be prolonged by painting it, at an expense of about 
1 cent per rod. 

OIL-CEMENT CONCRETE. 


The Office has conducted important investigative work during the 
past year in the development of oil-cement concrete. Portland- 
cement concrete is rapidly becoming a universal building material. 
The principal objection to the present use of cement concrete is that 
it is extremely porous and absorbs water. It has been found 
during the laboratory investigations that it is possible to mingle 
mineral oils with concrete while it is still wet and before it is laid or 


_ molded in the forms, so that the material may thus be rendered 


waterproof. Several pieces of road surface have already been 
improved by oil-cement concrete. In addition to this, a bridge 
surface has been constructed of this material in New Jersey. Up 
to the present time these surfaces are giving entire satisfaction. 
Oil-cement concrete is now being given a practical application on a 
series of new vaults at the United States Treasury. From the 
results already obtained, the experiments indicate that it would be 
practicable to use this material for floors, cellars, foundation walls, 
tanks, silos, manure pits, and similar construction, where strength, 


156 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


solidity, and waterproof qualities are required. Varying amounts 
of oil have been used in these experiments, the best results having 
been obtained when the amount of oil represents about 10 to 15 per 
cent of the weight of the cement used. The project is yet in an 
experimental stage and the results obtained should not be considered 
conclusive. 


THE HANDLING OF PERISHABLE PRODUCTS. 


It will be observed that more and more attention is being directed 
to the study of the handling of perishable products, that waste may 
be lowered and quality and condition improved. Such investiga- 
tions as have been conducted in California on the handling of citrus 
fruits and table grapes; in Georgia on the handling of peaches; the 
handling of poultry and eggs, oysters, corn, wheat, flaxseed, milk, 
codfish, sweet ciders, etc., indicate the breadth of the work now in 
progress. The results already obtained show the great value and 
importance of such studies in the conservation of our finished prod- 
ucts—the most valuable asset of any people. 


The foregoing is a brief account of what the Department has been 
doing during the past year to help farmers through research and 
demonstration. We have been diligent to contribute toward heavier 
crops, owing to high prices for the necessities of life, and we feel 
justified in thinking that our efforts and those of the scientists of 
the States are telling in the grand totals set forth. The day’s work 
on the farm is accomplishing more, and the acre is yielding more. 
During the past year much attention has been given to demonstra- 
tion in the field of what is known to advanced’students, that men of 
limited means and circumscribed conditions might learn by object 
lesson better methods and thereby increase their incomes and also 
contribute to the magnitude of our crops. 

Science that is not applied is dead. 


Respectfully submitted. 
JAMES WILSON, 
Secretary of Agriculture. 
WasuinerTon, D. C., 
November 28, 1910. 
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THE MANAGEMENT OF SECOND-GROWTH SPROUT 
FORESTS. 


By Henry S. GRAVES, Forester. 
INTRODUCTION. 


In the better-settled portions of the Northeast the virgin forests 

have practically all been cut off.or destroyed by fire and the forests 
are to-day composed of relatively young trees. In some instances, 
near the older communities, several successive crops of timber have 
been cut. The term “second growth ” is broadly applied to all such 
young stands, whether they are the first generation after the removal 
of the original forest or a subsequent one. 
In the eastern hardwood region the trees composing the second 
growth are very largely sprouts which have sprung up from the 
stumps of the old trees. (PI. I, fig. 1.) This is particularly true in 
the Northeast. In the South the reproduction of hardwoods by seed 
is more vigorous than in the North, and generally there is a corre- 
spondingly larger proportion of trees of seedling origin in the second- 
growth stands. 

In some sections the forests are made up of stands in which the 
trees are of nearly the same age. This gives to the forests a regular 
or uniform character, and is notably the case where the forests have 
been cut clear or where clearings have been made by fire, as in parts 
of southern New England, southern New York, and northern New 
Jersey. Where there is a market for fuel for domestic use the method 
of clear cutting has been used, and the stands following these clear- 
ings are relatively of an even age throughout. 

In other instances the custom has been to cut individual trees or 
small groups of trees here and there as needed to meet the special 
requirements of the market or a special local use. This method of 
cutting has resulted in stands which are very irregular in growth, 
with trees of different ages and of various heights, all mixed together 
in the same stand. 

Usually the second-growth woodlands have been handled without 
any definite system and without any care as to what the character of 
the succeeding forest crop may be. In a great many instances re- 
peated fires have been allowed to run through these stands, killing 
many trees and reducing the density of the woods. Continued abuse 
of the forests by fire and by wrong methods of cutting have greatly 
cut down their productiveness. The proportion of good species has 
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been lessened ; there are not as many trees per acre as there should be; 
in large part the trees are of poor form, with a consequent low-grade 
product; and the rate of growth is much less than it would be if 
forestry had been practiced. When the same abusive treatment is 
applied to a pine or other coniferous forest it is soon destroyed. 
There are hundreds of acres of pine land in southern New Jersey 
which have been handled in this way and which are now scarcely 
better than barren wastes. The wonderful recuperative power of 
hardwoods and their capacity to send up sprouts after cutting, and 
in many cases after burning, have maintained a succession of tree 
crops, though under abuse there is with each succeeding generation a 
steadily poorer quality and lower intrinsic value. All this may be 
remedied by protection from fire and by intelligent care in cutting. 

In the eastern hardwood forests there are nearly always a number 
of species in mixture, except in certain soils or situations where prac- 
tically only one or two species can grow. Most of the hardwoods 
sprout readily, though there is a great difference in the vigor of 
sprouting, in the age of best sprouting power, and in behavior in 
different soils and situations. 

In the handling of a given forest stand, or piece of woodland, the 
peculiar requirements of each one of the component kinds of trees 
that make up the stand must be considered, and any improvement 
measures must conform to these requirements. The limits of this 
article prevent the setting forth of details which will apply to all the 
various conditions that obtain in the hardwood regions of the country, 
yet certain broad principles of handling second-growth hardwoods 
may be considered, subject to modification in accordance with the 
needs of local conditions. 


SIMPLE COPPICE OR SPROUT SYSTEM. 


When there is a market for all forest products—fuel, as well as 
lumber, ties, poles, and posts—the simplest method of forestry in 
second-growth hardwood stands is to cut clear and to secure the new 
growth by sprouts from the stump. This is called the simple coppice 
or sprout system. For many years it has been used in a rough, hap- 
hazard way by the farmers of the hardwood region of the Northeast. 
Conspicuous illustrations of its use are found in southern New Eng- 
land, in southern New York, and in northern New Jersey. Formerly 
many iron mines were operated in this region, and consequently there 
was a demand for charcoal. The hardwood forests were cleared off, 
and the stands which took their place were again cleared off as soon 
as large enough for use, reproduction taking place by sprouts. As the 
population increased, demand for fuel succeeded that for charcoal, 
after the mines were closed, so that in many sections it is still the 
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‘custom to clear off the wood at intervals of from twenty-five to forty 


years. 
Sprout reproduction is a very easy system to practice, for there is 
no skill to be exercised in selecting trees for cutting, and reproduction 


takes place promptly and abundantly by natural means and without 


4 


expense. There are, however, certain principles governing sprout 
reproduction which must be observed in the continued practice of the 
system. If these are ignored the forests will deteriorate and their 
productiveness will steadily diminish. Exactly this has happened in 
New England. No attention has been paid to the condition of the 
forest after it was cut, to the season of cutting, or to the manner 
of trimming the stumps. Fires have run through the woods re- 
peatedly, have injured the trees, and have reduced their vitality and 
sprouting vigor. The result hasbeen that many stumps fail to sprout, 
the restocking by good species is reduced, and the growth and final 
yield are greatly diminished. 


THE PROPER AGE FOR CUTTING. 


Every tree has an age when it sprouts most vigorously, though this 
period varies with different species and under different soil condi- 
tions. But always it occurs in early life and ordinarily under 25 
years. There is also a maximum age limit of sprouting; that is, 
an age after which the power to reproduce by sprouts is lost. In 
individual cases this may be at more than one hundred years, and it 
is later with trees that have grown from the seed than from trees 
that have originated from sprouts. There is a point in thé life of a 
stand of sprouts when certain individuals become defective and 
weakened and reach the limit of their power to send up vigorous 
shoots. If a stand is cut after this point is reached—usually from 
25 to 40 years of age—some stumps fail to sprout, and reproduction 
by this means is incomplete. Therefore in the management of a 
forest under the simple sprout system it must be cut young enough to 
insure sprouting from practically all stumps, and the cutting should 
take place as near the age of greatest sprouting vigor as practicable. 
In Europe oak coppice is often cut at an age of from 10 to 15 years. 
Experiments have shown that oak at this age sprouts most vigorously 
and consistently, and that the sprout system of regular cropping can 
be maintained more successfully and with less work of replacement 
and fewer failures than when there is a longer interval. In some 
cases the trees are allowed to grow to be 25 or 30 years old, but gen- 
erally where larger timber is required the system is modified so that 
it becomes in effect another method. 

In this country, however, the market for small stuff is seldom good 


enough to warrant the cutting of trees less than 25 years old, though 


in some places there is a market for small material at brickyards and 
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limekilns and for domestic fuel. More often it does not pay to cut — 
the stand until at least ties and poles can be obtained from the largest — 
trees. This means a cutting age of 40 years or more. At this age, — 
however, results from the simple coppice method are uncertain, since _ 
reproduction from many of the stumps is likely to fail. 


WHEN AND HOW TO CUT. 


Every important consideration demands that the trees should be | 
cut during the season of vegetative rest, or “ when the sap is down.” 
In general, in the climate of New England any time from September — 
15 to April 1 is favorable. Cutting in April results in good repro- | 
duction, but at this time there is danger of injury to the stumps by © 
peeling of the bark and by bruising in removing the wood. 

The best sprout reproduction is obtained by cutting low, smooth 
stumps. Where the time between tree crops is very short, as in 
Europe, the manner of surfacing the stump is even of greater im- | 
portance than it is under the conditions in this country. The Euro- — 
pean forester takes care that a smooth cut is made on a slant, to shed 
the water, since a ragged or cup-shaped surface tends to hold water 
and hasten decay. The stumps are so small that they are rapidly 
covered over by the new growth, and if they are cut properly they are | 
covered before decay sets in. With larger trees, such as are cut in | 
this country, often it is not possible for the new growth to cover the © 
whole stump; but low stumps mean vigorous sprouting, little hin- — 
drance to individual development of the sprouts, and much less danger 
from decay than is apt to occur after careless cutting. 

It is important to remove the wood from the clearing as soon as 
possible. Where the wood is piled and left in place for a season, 
there are inevitably a good many stumps which are covered by the | 
stacks, and thereby prevented from sprouting. Moreover, when the — 
wood is taken, it is usually done by driving through with a team and | 
heavy wagon, by which large numbers of 1-year sprouts are broken 
off and otherwise damaged. 

One of the serious problems in this country is the disposal of the © 
brush. Ordinarily, the farmer throws the brush in windrows about 30 — 
feet apart. They actually cover about 25 per cent of the whole area cut — 
over. These piles cover a large number of stumps and either prevent — 
them from sprouting or cripple the sprouts enough to make them | 
useless. (PI. I, fig. 2.) The best way to dispose of the brush is to | 
burn it in small piles, or else to cut up the tops thoroughly and scatter 
them over the ground. 3 


KEEPING THE TREE GROWTH DENSE, 


If the stand is in a healthy condition when it is cut, the stumps — 
sprout vigorously and a fully stocked stand is the result. It often. 
happens, however, that certain stumps fail to sprout, or through pre- 
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Fic. 1.—A STAND OF SPROUTS 20 YEARS OLD. 


Fic. 2.—A CLEAR CUTTING IN A SPROUT FOREST. 
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vious abuse the stumps are too far apart. Sometimes new stock creeps 


in by natural seeding. But under the simple coppice method the 


stand is cut when the trees are young—not old enough to bear much 


seed. Therefore, any seeding that comes in is largely from neighbor- 
ing lots containing old seed-bearing trees. 

In Europe, where the time between crops is very short, natural 
seeding is never relied on to fill gaps in the new growth and the open- 
ings are always filled in by artificial planting. There, when a sprout 
stand is cleared, it is closely examined with reference to the condition 
and vigor of the trees. Spots where there are no stumps and where 
stumps are likely to fail are marked to be filled. In oak coppice, for 
example, it is customary to plant in’spaces as small as 15 feet square, 
using oak transplants which have stood two years in the nursery. 
Ordinarily these are cut back when planted; that is, the seedling is 
planted and then cut off at the ground. It throws up a vigorous 
sprout and grows up with the remainder of the stand. Such a plan 
naturally presupposes a regular organization, with a nursery, and 
with men in charge of the property who are trained in foresi work. 

In this country owners of sprout forests cut a lot here and there 
as the trees come to marketable size. In Europe, a definite system 
of locating the annual cuttings is extensively used in the management 
of communal and government forests, because under this system the 
forests can be so organized that an approximately equal yield is se- 
cured each year. This is accomplished by dividing the forest into as 
many lots as there are years allotted to growth between cuttings, so 
that, if the trees are to grow twenty years, there will then be twenty 
divisions, one of which is cut each year. After the work has been in 
operation through one series of annual cuttings there are 20 ages 
represented, and one lot is coming to the cutting age each year. 
If soil and situation are uniformly favorable over the whole forest, 
these lots are made about equal in size. If there are different types 
of land, with different qualities of soil and hence with different yield 
capacities, the lots are made somewhat larger on the poor soil than 
on the good soil, so that the actual yield in material will be about 
the same each year. 


HOLDING OVER RESERVE TREES. 


A modification of the simple coppice method is to clear cut, except 
for a certain number of selected individuals left scattered over the 
area to remain during a second rotation or growing period between 


_ the regular cuttings. Take, for example, a stand of oak, chestnut, 


hickory, and maple sprouts 25 years old. Certain straight, thrifty 
trees are marked to be left and the remainder are cut clear, as in 


_ the simple sprout method. At the end of the next growing period, 
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the main stand will be composed of 25-year-old sprouts, while the 
scattered individuals reserved from the first cutting are 50 years old. 
The purpose of this system is to use the land chiefly for the produc- 
tion of small wood and at the same time to obtain a certain amount 
of large timber. While periods between cuttings are short and 
returns are frequent, there is secured a measure of the higher and 
more valuable grades of timber. 

To insure leaving the right trees, the man in charge, when the 
stand is ready to cut, goes through and marks the trees to be reserved. 
He aims to leave, regularly distributed over the area, as many trees 
as possible without interfering with the reproduction from the 


stumps of those cut. As sprouts do not thrive under the shade of . 


other trees, there must be no semblance of a leaf canopy made by the 
reserves, but the individuals must be scattered. The number left 
depends on the shade-enduring qualities of the sprouts, which neces- 
sarily varies with different species and under different conditions. 
Further, the number of reserve trees varies with the age at which 
the sprouts are cut. If twenty-five years is the cutting cycle, more 
reserves can be left than with a forty-year rotation, because trees 
at the lesser age have a much smaller spread of crown. As a general 
rule, the number of reserves varies from twenty to forty to the acre. 

The trees chosen for reserves are well-formed, dominant trees, 
with a moderate crown development. They must be sound, thrifty, 
and wind-firm. Trees standing singly are better than those growing 
in clumps, though it is often necessary to leave some of the latter 
class. 

Under this system the money returns are greater than under the 
simple sprout system, though the total amount of wood produced 
would not differ materially in cubic volume. The volume of sprout 
growth would be somewhat less because of the space occupied by 
the reserve trees and because of the retarding of the growth of the 
shoots that are affected by the shade of the older trees. It is prob- 
able, however, that the loss of growth of the sprouts would be fully 
counterbalanced by the yield of the reserves in cubie volume, and 
more than equaled in value. The reserve trees are isolated, and there- 
fore receive full light and put on a maximum diameter growth. 
They produce in 50 years what it would take sixty or more years 
to secure in a closed stand. The increased returns would be not less 
than $25 per acre. 


SPROUTS AND STANDARDS. ™ 


The principles of the system of sprouts and reserve trees may be 
carried still further to include the reservation of scattered trees to 
grow to an advanced age or practically to maturity—or standard 
size—for the production of high-class material. In this case the 
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age of the reserved standards will be several times that of the cutting 
age of the sprouts or coppice. 

This is a system long in vogue in Europe and now practiced there 
very extensively, especially on private and communal forests. As yet 
the method has not been used systematically in this country, but it 
will undoubtedly be used as soon as there is a ready market for the 
small-sized product of sprout growth cut after a short growing 
period. The description here given necessarily applies to the prac- 
tice in Europe. 

This system is most readily understood by following its develop- 
ment from the simple coppice. Suppose that*there is a simple cop- 
pice managed on the basis of a 20-year growth, and it is decided to 
hold over reserves which will be allowed to reach an age of 100 years. 
When the sprouts are cut a certain number of reserves are selected 
from among the best trees in the stand. Seedling trees are used if 
they occur; otherwise the best sprouts are used. If there are likely 
to be no seedlings in the young growth some are established by 
planting. Twenty years later, at the time the coppice is again cut, 
new reserves are selected among the best trees, preferably seedling 
trees of the 20-year-old wood. After cutting there will then be 
reserves 20 and 40 years old. After the following 20 years the 
oldest reserves are 60 years, the next 40 years old; and then some 20- 
year-old reserves are chosen as before. This process is continued 
until the first reserves reach the final age designed for them; in this 
case, there will then be on the ground reserves of 100, 80, 60, and 40 
years old, in addition to the 20-year stand composed of sprouts and 
such seedlings as were established at the last cutting. The oldest 
reserves are then cut and seedlings established in their places. 

There is no rule regarding the number of reserves. Sometimes, in 
European practice, the main stress is laid on the coppice production 
and only a few reserves are held over at each cutting. In this case 
the production of sprouts would be but little interfered with. In 
other cases the main stress is on the overwood, or older reserve trees. 
The system then approaches the selection system, by which certain 
trees are set apart for the production of special material, combined 
with the production of a coppice crop. 

The number of reserves will progressively become less with in- 
crease in their age. Theoretically, it is designed to have all classes 
of reserves occupy equal areas, and enough reserves are held over in 
the beginning to allow for loss through accident and for thinnings. 
For instance, when a cutting of the old reserves is made the spaces 
they formerly occupied are filled with seedlings by planting. The 
younger reserves are inspected carefully and thinnings are made 
when desirable, so as to benefit the best reserve trees and to maintain 
the area occupied by each age class at about the normal. 
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The species used as reserves are those which have a relatively light 
foliage, such as oak and ash. The underwood is best composed of 
comparatively tolerant or shade-enduring species, such as (in 
Europe) alder, hornbeam, beech, elm, and maple. 

The reserves remain in crowded stand only during the life of the 
sprouts, and consequently have only a comparatively short stem 
cleared of branches. Since they stand isolated for most of their life, 
they develop broad-spreading crowns. The diameter growth is at 
a maximum, and they produce one or two very large logs. 


HANDLING OLDER SPROUT STANDS. 


In most hardwood forests the simple coppice system with a short 
growing period is not practicable, because of the lack of market for 
small material. The period is then extended until the trees, or a 
portion of them, are large enough for piles, poles, ties, or lumber. 
The age of cutting in this case is considerably greater than the 
period of best sprouting capacity. Therefore, reproduction by 
sprouts alone can not be relied upon, and must be supplemented by 
establishing many seedlings, either by natural seeding or by planting. 
The production of the pole class of timber and the reproduction of 
the stand partly by sprouts and partly by seed demands a special 
treatment. This is the method by which most of the woodlands in 
southern New England are treated; there, however, it is practiced 
without design and with a poor degree of success from the standpoint 
of forest production. It is customary to cut the forest clear when 
a profitable sale can be made. The large trees are used for lumber 
or ties, the straight trees for poles, piles, and posts; the small, de- 
fective, and crooked trees, and the tops are used for cordwood. 

The trees are cut when from 40 to 80 years old. Some of the 
stumps sprout vigorously, some throw up weak shoots, and some do 
not sprout at all. It usually happens that a stand of second-growth 
hardwoods over 40 years old does not have a complete leaf canopy. 
This is especially true of stands originating largely from sprouts. 
The small scattered breaks in the canopy admit light, heat, and a 
free circulation of air to the soil. As a result, there may be started 
some advance reproduction from the seed. If this advance reproduc- 
tion is plentiful at the time of cutting, and there are no fires to 
destroy it, the reproductica by sprouts will be largely supplemented 
by seedlings. In this way, many hardwood stands, which are cut 
at an age when sprout reproduction is uncertain, are followed by 
surprisingly good second growth. Usually, however, fires run over 
the ground at frequent intervals, or cattle are allowed to graze 
through the woods, and at the time of cutting there are very few 
seedlings or none at all, so that the succeeding stand is composed 


ee 


we 


MANAGEMENT OF SECOND-GROWTH SPROUT FORESTS. 165 


chiefly of the shoots from such stumps as may retain their sprouting 
capacity. There are wide gaps between the clumps of sprouts, and 
the stand is inferior in form, quality, and yield to the previous one. 
Continuance of such treatment results in steady deterioration of the 
forest. 

The poor results of this careless and haphazard way of treating 
second-growth stands are avoided by removing the trees in two or 
more successive cuttings. The aim of the method is to secure an 
advance reproduction of seedlings wherever there is a possibility that 
sprout reproduction will not be complete. This is accomplished by 
making a thinning sufficient to open the canopy for natural repro- 
duction. When the seedlings have become established the rest of 
the timber is removed in one or more operations. 

The selection of the trees in this method of cutting depends 
primarily on how far sprout reproduction can be depended upon. If 
there is uncertainty as to the sprouting of most of the stumps, the 
effort should be to get a fairly general distribution of seed over 
the whole area. Thus, in the case of a mixed stand of oak and 
hickory from 50 to 60 years old, the period of most vigorous sprout- 
ing has long since been passed, and it is difficult to tell which trees 
will and which will not sprout. In making the first thinning the 


_ following principles are followed: 


(1) The thinning removes about 40 per cent of the volume of the 
stand. 

(2) The cutting takes the suppressed and defective trees and - 
those with large spreading crowns, especially any overgrown indi- 
viduals which are markedly older than the main crop. 

(3) In choosing between two trees, the least vigorous is cut, for 
the other will bear most seed, will be most likely to sprout after cut- 
ting, and will grow most rapidly before the final cutting. 

(4) In case of clumps of trees, which have originated from sprouts, 
only defective and suppressed trees are taken. The dominant thrifty 
trees in a clump are treated as one tree. If, on account of defect, 
one or more large dominant trees in a clump must be cut, the entire 
clump should be removed. If there is not space for a healthy de- 
velopment of sprouts, the opening should be enlarged so as to secure 
straight and vigorous sprouts. 

(5) All scattered individuals of undesired species are removed. 
Such sprouts as appear will be checked by the shade of the remaining 
trees. 

(6) If there are good groups of advance seedling or sprout repro- 
duction, the trees which are shading them should be cut, and in get- 
ting out the wood the groups should be carefully protected. 

(7) If for any reason the cutting takes healthy, dominant trees 
which are likely to sprout, the development of the sprouts is guaran- 
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teed by making an adequate opening in the canopy, even cutting the 
neighboring trees if necessary. 

As soon as there is a sufficient amount of seedling reproduction 
to supplement fully the sprout reproduction, the remainder of the 
stand is cut clear. 

In many hardwood forests of the Northeast there is a mixture of 
chestnut which sprouts vigorously even when the trees are 60 or 80 
years old. Chestnut grows very rapidly and usually has the largest 
yield of ties, poles, and lumber. The best results are obtained in 
applying the system above described when the first thinning is con- 
fined chiefly to species which are less likely to sprout, like oak and 
hickory. It often happens that the chestnut occurs more or less in 
groups of from 5 to 10 clumps together, though individual clumps and 
trees occur scattered among the other species. The chestnut should be 
cut no more than is absolutely necessary at the first cutting, on the 
same principle as in an oak stand—that the individuals most likely to 
sprout well are left until the final cutting; though it may happen that 
an owner may wish to cut the chestnut, or a part of it, as the first cut- 
ting. In that event whole clumps should be cut and not individuals 
from a clump, and in all cases openings should be made large enough 
for good sprout development. The presence of young chestnut 
sprouts here and there in the stand will necessitate care in taking out 


the wood at the second cutting, in order not to injure them. The | 


average second-growth stand of hardwoods 50 years old in New 
England yields about 30 cords per acre. The first cutting removes 
from 8 to 12 cords. 

The final cutting may be made after an interval of from 5 to 10 
years. Ordinarily the final cutting is a clearing. This is the best 
plan, for if there were more than one operation in the final cutting 
there would be a great deal of damage to the sprouts when the larger 
trees are felled and removed. In many cases, however, it may be 
desirable to leave scattered reserves to remain Aare a Seine period 
of growth. 

In making the first cutting the cost of cutting and piling the wood 
is about 10 cents per cord more than if the stand were cleared. The 
cost of removing the wood is also increased about 10 per cent. The 
cost of marking is about 5 cents per cord. The total added cost of 
the method over that of the old method of general clearing, including 
the burning of the brush, is about 35 or 40 cents per cord for the 
wood taken in the first cut. 


IMPROVEMENT CUTTINGS. 


Improvement cuttings are those made in immature stands to im- 
prove their character and growth. Their specific objects are: To 
secure better kinds of trees in the composition of the stand, to im- 
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prove the form of the trees, to accelerate the growth of the trees, and 
to increase the yield and value of the final product. Ordinarily, 
improvement thinnings are not made under the simple coppice system 
when that is used with the short rotation. When, however, the trees 
are allowed to reach an age of from 25 to 50 years, it is very ad- 
vantageous to make one or more improvement thinnings. Such thin- 
nings are practicable where there is a good market for cordwood. 
Inasmuch as the thinnings remove dead, dying, crowded, and other- 
wise low-grade material, they are an actual expense unless this ma- 
terial can be disposed of by sale, or for home use. Under present 
conditions, therefore, improvement thinnings in second-growth sprout 
forests are confined largely to farm woodlots and to localities near 
thickly-populated communities. In some cases they are made in 
young stands. 

In nearly every young stand there are considerable numbers of 
individuals of poor species and poor form which are taller than the 
surrounding trees; if allowed to stand they interfere with or actually 
kill those of higher prospective value. If the trees are to stand until 
old enough to produce poles, ties, and lumber, it is very desirable to 
cut out these stragglers. The cutting is best made when the stand is 
young—less than. 10 to 15 years old. The stragglers have not had a 
chance to do any appreciable damage; the openings made in the 
cutting are quickly closed by the spreading of the crowns, and the 
work is most easily and cheaply done at that period. These early 
cuttings are designed merely to remove undesirable individuals. 

Thinnings are also made to reduce the density of the stand. The 
stumps send up sprouts in great numbers, and as these sprouts de- 
velop there is not only a competition between groups of sprouts from 
different stumps, but a fierce struggle between the sprouts in each 
group. The object of thinnings is to assist nature and to give the 
advantage in the struggle to the most promising trees. The best trees 
are given just the right amount of light and growing space to develop 
a good form and to grow at a maximum rate. The result is that the 
individual trees grow more rapidly than otherwise. Not only is it 
possible to bring a stand to merchantable condition 10 years sooner 
than if it were not thinned, but the aggregate yield is greater than 
without thinnings, and the quality of the product, and hence its 
value, is increased. 

Usually sprout stands are thinned first when from 25 to 30 years 
of age. The reason why they are usually not thinned earlier is 
because most owners do not wish to thin until the wood is large enough 
to pay for the cutting. Of course, it is often not possible to make 
a thinning pay expenses at 30 years of age when there is not a good 
market for cordwood. But it is very desirable to make the thinning 
by that time if possible. When a man can do his own work, or when 
one of the regular hands on the place can do it when other work 
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is slack, sprout stands may be thinned when from 10 to 15 years of 
age. (PI. II, figs. 1and2.) The advantages of an early thinning in 
sprout stands are these: The excessive natural crowding is avoided, 
the trees are allowed to develop straight stems, the energy of the old 
root systems is concentrated on a few trees, and the trees have suffi- 
cient light and space for rapid growth. 

In making such an early thinning there are chosen to remain stand- 
ing from two to five of the best sprouts on the stumps and the rest 
are cut. The ones selected are the largest, straightest, and soundest 
individuals. The cutter keeps in mind also the relative position of 
their crowns. So far as possible he leaves a symmetrical clump whose 
crowns will not only close together but will also soon meet those of the 
neighboring clumps and form a complete crown canopy over the 
ground. Asa rule this operation does not yield any useful material. 

When an unthinned stand has reached the age of from 25 to 30 
years many of the sprouts have been killed in the natural struggle 
for space. One finds at that time that the strongest trees have taken 
their place as the leaders, with larger crowns and larger diameters 
than the others. There are other trees nearly as tall as the leading 
trees but with shorter and narrower crowns, and they are obviously 
dropping behind in the struggle; still others are much shorter, with 
crowns touching the lower parts of those of the leaders; and finally, 
thoroughly suppressed, dying, and dead trees are scattered throughout 
the stand. 

The aim in thinning is first to take out all the dying and dead 
material that can be used. The next object is to aid the growth and 
development of the best trees in the stand. In making a thinning 
one studies primarily the crowns of the trees. One does not con- 
sider the number of trees per acre or the distance between the stems. 
The idea is to give the sound, thrifty leaders the right amount of 
crown space for their best development. Therefore one looks to the 
leaders and thins out those poorly developed trees which are crowd- 
ing them. The general rule is never to cut a.tree of desirable species, 
no matter how small, which is sound and doing no harm. The thin- 
ning removes dead, dying, unsound trees, and those which are crowd- 
ing and interfering with the development of those of better promise. 
Sometimes a leading tree may be of poor species, unsound, or of 
poor form. It may then be better to cut it out and allow some of the 
surrounding trees of intermediate development to grow up and take 
its place. 

The thinning results in making small breaks in the canopy, which 
will close together in about five years. Ordinarily about from 18 
to 20 per cent of the volume of the stand is cut. The best results are 
obtained if the thinning is repeated at intervals of from five to eight 
years, until the stand is ready for reproduction. 


THE AGRICULTURAL DUTY OF WATER. 


By W J McGEE, 
Soil Water Expert, Bureau of Soils. 


IMPORTANCE OF WATER IN THE SOIL. 


The wealth and power of any country spring chiefly from the 
soil. In nature the soil sustains a flora and the flora sustains a fauna; 
and the plants and animals of the land depend for their living on the 
products of reactions going forward in the natural laboratory within 
the soil. Man derives food and clothing from the plants and ani- 
mals sustained by soil, and with growth of knowledge and power he 
modifies the flora and fauna and finally improves the soil at will; 
and it is in this reconstruction of the face of nature for human wel- 
fare that humanity most fully comes into its own. 

The experience of the farm in every country and age has shown 
that the fruitfulness of soil depends on adequate water supply; no 
water, no crops, no animals, no human life—indeed, no soil. The 
experience of recent years in this country, especially in the arid 
regions where water is measured, has shown that there is a direct re- 
lation between the quantity of water supplied to the soil and the 
quantity of crop yielded by the soil; and inquiry into the relations 


between water supply and yicld has thrown light on the properties of 
soils. 


CONSTITUTION OF SOIL. 


Soil is of three parts—one solid, another fluid, and the third 
gaseous. The solid part consists of mineral and organic matter in 
fragmentary or granular condition; it forms the stable body of the 
soil. The fluid part is a solution consisting of water carrying mineral 
and organic matter; it forms the circulatory medium of soil and 
plants. The gaseous part consists of air (nitrogen and oxygen) 
mixed with aqueous vapor, carbon dioxide, hydrogen dioxide, etc.; it 
permeates the body of the soil, moving with the movement of the cir- 
culatory fluid, changes in temperature and barometric pressure, ete. 
The three parts are conveniently known as soil body, soil fluid, and 
soil gas. 

The soil of a country forms a unit or entity hardly less complete 
and distinct than the flora or the fauna. It differs from these in that 
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it is suborganic rather than definitely organized, and in that it com- 
monly contains a larger proportion of mineral matter; yet it resembles 
them in that it has its own modes of action and self-perpetuation, and: 
in that it functions in accordance with its own special properties. Its 
internal action or functioning goes forward chiefly through the 
agency of its fluid and gaseous parts. In the absence of its circula- 
tory medium it soon becomes inert or dead, losing its suborganic 
character; in the presence of soil fluid it is constantly vitalized. Its 
reactions are largely connected with the growth and decay of the 
organisms it sustains, so that its functioning is correlative with that 
of the flora and fauna. Much of the substance of plants is taken 
directly, and that of animals indirectly, from the soil, and soil grows 
largely through the return of substances from plants and animals in 
more highly differentiated or richer form; and the chief source of 
vital energy in soil (expressed by its own functioning and measured 
by its fertility) is derived from the growth and decay of plants and 
animals. Thus, potash and nitrates are elaborated and concentrated 
by plants and phosphates by animals and returned to the soil, which 
is thereby enriched and rendered more effective in sustaining both 
plants and animals. During the ages the organisms and soil have 
interacted, and in a broad way the organisms have pretee the soil 
which sustains them. 

While the interdependence of soil and organisms extends to all the 
materials and powers of both, it operates chiefly through the pe- 
culiarly potent substance H,O or water, of which large quantities 
exist in the soil and pass thence into the plants and animals; and 
the vital energy of organisms, like that of soil, is maintained largely 
by the circulation of their fluid portions, which consist chiefly of 
water. In most animal genera the circulation is fairly uniform 
throughout life; among most kinds of plants it varies widely with 
the season; while in soil the circulation depends largely on climate 
and season, especially as these are related to plant growth. Other 
things equal, the internal work or functioning of soil is determined 
by its capacity for conserving water and conveying it to growing 
plants. 

THE SOIL FLUID. 


The fresh water entering soil is derived from rain (or melting 
snow) either directly or through overflow or underflow by irriga- 
tion or otherwise. The water within the soil may be or may not be 
efficient in circulation (or in soil functioning) according to its quan- 
tity in relation to the soil texture; for with its quantity its condition 
may be said to vary from (1) static to (2) dynamic; i. e., it may be 
either inert or active. 
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The full capacity of a given soil for water ranges with its texture 
or porosity from some 30 per cent to over 50 per cent of its volume.* 
This may be denoted the water of saturation; it completely fills the 
interstices among the soil grains, displacing the soil gas, and ordi- 
narily moves hydrostatically under the impulse of gravitation; it 
impedes or prevents normal functioning of the soil, and remains in 
a virtually static condition until the excess is removed by drainage 
or otherwise. 

The water required to form soil fluid (or to furnish the optimum 
soil moisture) ranges with the texture of the soil body from say 10 
per cent for sand to 40 per cent for fine clay and much more for 
muck. The quantity suffices to form a film surrounding each soil 
grain in such manner as to permit capillarity to act throughout the 
mass and yet leave space for air (or soil gas) within the interstices. 
Through surface tension these films tend to flocculate the finer soil 
particles, and promote physical and chemical action both within the 
soil grains and between the soil gas and the soil body; apparently the 
films are the chief means of interchange between inorganic soil matter 
and growing or decaying organic matter; and though subject to 
gravitation, the water forming them moves mainly through capil- 
larity under stresses acting dynamically in the normal functioning 
of the soil. Probably the energy of internal action within the soil 
fluid increases with the thinning of the films (i. e., with the diminu- 
tion of the water) from the point of subsaturation at which capil- 
larity begins to the indefinite point at which capillary contact is in- 
terrupted and the moisture becomes hygroscopic; so that functioning 
is most vigorous in a moist but drying soil. 

While the aggregate quantity of soil fluid varies widely with dif- 
ferent soils of varying texture, the limiting points of subsaturation 
and interrupted capillarity vary in a measurably corresponding way; 
so that an approximate estimate may be made of the soil fluid 
available for plant growth in average soil. The basis of estimate 
may be the 4 feet of soil and subsoil throughout which capillarity 
operates freely ;* for while-ordinary annual crop plants root within 
the first foot from the surface, the underlying 3 feet of subsoil forms 
a reservoir whence they derive much of the moisture required for 
their growth. Now, the mean moisture of average soil when in 
good condition approaches 25 per cent, while the mean moisture 

1 Slichter computed the porosity of aggregations of spheroidal grains to range from 25.95 
per cent to 47.64 per cent of the aggregate volume: The Motions of Underground Waters, 
Water Supply and Irrigation Papers of U. S. Geological Survey, No. 67, 1902, p. 20. King 
computed the porosity of soils to range from 34.91 per cent in coarse sand to 52.94 per 
cent in finest clay: Physics of Agriculture, 4th ed. 1907, p. 124. 

2 King found that capillary lifting of water through fine sand diminished from 2.37 
pounds per day at 1 foot to 0.91 pound at 4 feet, the diminution being less with clay loam : 


Principles and Conditions of the Movements of Ground Water, Nineteenth Ann. ert 
U. S. Geological Survey, 1899, Part II, p. 85. 
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when plant growth ceases by reason of exhaustion of the soil fluid 
is probably less than 10 per cent;* and the difference measures the 
store of water additional to the current rainfall, on which the plants 
may draw. This difference (15 per cent of 4 feet, or 7.2 acre-inches= 
816 tons per acre) may be denoted the effective soil fluid of average 
soil. 

SOIL-PLANT CIRCULATION. 


While the soil fluid moves (descending with rain, ascending with. 


surface evaporation, and shifting with changes in temperature and 
barometric pressure) largely by capillarity, the leading force con- 
trolling its movement is that of growing plants; the soil fluid sup- 
plied by rains or irrigation or taken from the subsoil store lodges 
in the soil-grain films until it is drawn into the plant through root 
hairs or other structures, forced through the tissues by osmotic 
stress and surface tension, and finally evaporated through stomata 
or other structures. On returning to the air it lowers somewhat the 
local atmospheric vapor tension, and so balances the conditions on 
which circulation depends. 

The rate of soil-plant circulation and the quantity of water pass- 
ing through soil and plants during the growing season are indicated 
by the exhalation from growing plants. A grass plant will in the 
course of a hot day exhale its own weight of water, and a young leaf 
of wheat or rye exposed to the sun may even exhale its own weight in 
an hour. Experiments summarized by Storer indicate that “ more 
than 300 pounds of water pass through a plant, and are transpired 
from its leaves for every pound of dry matter fixed or assimilated by 
the plant.”? In Wisconsin King found the mean amount of water 
used by barley, oats, corn, clover, peas, and potatoes in producing a 
ton of dry matter ranged from 270 tons for corn to 576 tons for clover, 
“the average for the six crops being nearly 450 tons or 4 acre-inches 
per ton of dry matter.”* In Idaho Alex McPherson, director of 
experiment stations, undertook in 1906 to measure the water used 
on an experimental farm, and obtained the following ratios of water 
to crop: Alfalfa, 432.78 to 1; beans, 152.9 to 1; beets, 90.7 to 1; 
carrots, 77.18 to 1; corn, of four varieties, 92. 9, 133.8, 139.5, and 176.8, 
or an average of 135.75 to 1; oats, 90.86 to 1; potatoes, 46.28 to 1; 
and wheat, 66 to 14 The measurements were made only during 
May, June, July, and August, without allowance for accumulated 
ground water or natural subirrigation, and on the assumption “ that 
the amount of water evaporated from a water-free surface, as shown 

1The mean of King’s determinations of soil moisture “ when growth is brought to a 
standstill ’’ (Physics of Agriculture, op. cit., p. 125) was 10.93 per cent for clover and 8.92 
per cent for maize. 

2 Agriculture in Some of its Relations with Chemistry, 7th ed., 1897, vol. 1, p. 15. 


2 Op. cit., p. 140. 
4Third Annual Report, dated Twin Falls, Idaho, Apr. 4, 1908. 
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_ by the evaporating tanks, was equal to the evaporation from the 
soil, the seepage, and the amount actually used by the plants ”—an 
assumption undoubtedly rendering the figures too low. The quan- 
tity of water used varies with the yield; e. g., in McPherson’s test the 
yield of alfalfa was 7 tons per acre, equivalent to 3,030 tons, or 2.23 
acre-feet of water.' 

The maintenance of the soil-plant circulation required for crop 
_ production generally involves repeated additions of water during 
the growing season; for the effective soil fluid within 4 feet of the 
surface would at the observed rate of plant transpiration suffice for 
but a meager yield even if the entire quantity were utilized. In 
ordinary farming the water is not fully conserved and applied to 
plant growth, so that practically the 7.2 acre-inches of effective soil 
fluid would not suffice to produce a crop, or even permit any yield 
whatever from most types of soil; though under certain conditions 
water may be drawn from greater depths in the subsoil than 4 feet. 
If properly cultivated and watered, the average acre-foot of soil, 
weighing some 2,000 tons (including the contained water), retains 
efficiency for centuries; but to be even moderately productive this soil 
must convey to the crop plants fully 1.5 acre-feet of water, or an 
amount equivalent to its own weight, during each growing season. 

To become effective in plant growth, water must enter the soil 
body, take up both mineral salts and organic substances in solution, 
and pass thence into the plants and on into the air; this is the normal 
course of soil-plant circulation; and the relative quantities of the 
solid and fluid parts of the soil involved in plant growth probably 
correspond fairly with the strength of the solution, or one to several 
hundred. Pending precise determinations it may be assumed that 
the strength of the solution forming the soil fluid, and the ratio 
of the solid and fluid parts required to maintain efficiency, are about 
equal and something like 1 to 1,000. 


RATIO OF CROP TO WATER SUPPLY. 


In nature the flora varies with the rainfall from sparsely distributed 
cacti and other desert plants to luxuriant forests; and as lands are 
brought under cultivation the crop yields vary from place to place 
and from season to season with the rainfall or with the water sup- 
plied by irrigation. Generally throughout the United States the 

actual yield per unit of water is considerably less than the ratio of 
dry matter to water determined by plant exhalation. A fair to good 

1 Convenient equivalents involved in the use of customary units for the measurement of 
water are: 

1 gallon—=230.972 cubic inches—0.1336 cubic foot—8.54 pounds. 
1 pound—27.68 cubic inches—0.12 gallon. 
1 ton—2,000 pounds=32.04 cubic feet—239.68 gallons. 


1 cubic foot—62.42 pounds=7.485 gallons. 
1 acre-foot—43,560 cubic feet—=1,359.6 tons—=326,047 gallons. 
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crop from an acre (i. e., an acre-foot) of fertile soil supplied with 4 
acre-feet of water during the year may be put at a ton of grain and 
3 tons of stover and stubble, or 4 tons in all—equivalent to z34_ of — 
the weight of the water. With lessening of the aggregate water 
supply (which of course includes rainfall, accumulated ground water, 
subsurface flow, and irrigation), the yield diminishes more rapidly 
than the quantity of water, virtually ceasing when the supply falls 
below an acre-foot, while with augmented supply the yield increases 
more rapidly than the water so long as the tillage and character of 
crop are adapted to full use of the entire supply. 


Illustrative estimates of yields of grain with varying water supply. 


Corn. Oats. Wheat. Aggre- | Mean. 


gate. 
Equiv 
Water. alent in a 5 

tons. f quiv- Equiv- : quiv- 
Bush- | 5 jent in ag alent in Bush alent in| Pounds. | Pounds. 

pounds. *  |pounds. *  |pounds. 
14 acre-feet.................| 2,040 10 560 15 480 6 360 1,400 467 
siaere-feet.-: 299. Sees 4,080 35 |} 1,960 40 | 1,280 12 720 3, 960 1,320 
“a90rTetech! ja. 5- ode tee 5, 440 70 | 3,920 80 | 2,560 25 | 1,500 7,980 2,660 
Gaere-feetass 2k. ieeese cea 6, 800 105 | 5,880 120 | 3,840 40 |} 2,400 | 12,120 4,040 
Sumste ee ee ees TS SSO Se ete oe 1D 320) eee 85160712 sae 4,980 | 25,460 8, 487 
Averages............ GE 5004 =. cn nses SJ0808 Es zee ee 2; O40 oe 1,245 6, 365 2,122 


Riagtlos- chee lascee|esese: 1: 2,980 1: 4,500 Lave 374 17h) eee 1: 4,326 
| I 
a 9,180,000 pounds. 


Illustrative estimates of the yield of certain crops with varying 
quantities of water, based on personal observations in all sections of 
the country during a quarter century, are shown in the accompanying 
table; the mean ratio of the grain is zs/5_ of the water; if the stalk, 
straw, husk, stubble, and roots are thrice the weight of the grain, 
the total yield is to the water as 1 to 1,082.5. The yield of pasturage, 
forage, fruits, tubers, timber, etc., is of course much greater than that — 
of grain; the average of all crops in good farming may be put at 6 
tons per acre year; 1. e., 343 of the weight of the first foot of soil 
(solid and liquid), or approximately 7,55 of the weight of the water 
circulating in the soil body throughout the year and largely conveyed ~ 
to the growing plants. | | 

This ratio of crop to water is smaller than those worked out in 
Germany by Hellriegel (g$z) and in this country by King (z}5)3 _ 
for it rests rather on general practice than on special experiment, — 
and its basis is the aggregate yearly supply of water from all sources, — 
including that required to maintain proper soil-texture, of which a — 
part is lost by surface evaporation throughout the year, rather than — 
the water exhaled during the growing season. 
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With present knowledge the ratio is, of course, but a rough ap- 
proximation. Measurements are vague and experiences variable; 
soils differ both in composition and in the texture controlling circu- 
lation, and the yield of succulent vegetables or of juicy fruits or fresh 
forage may be several times that of grain, nuts, or dry forage, so 
that it will probably be found needful in time to work out ratios for 
particular crops, just as it is now convenient to reckon yields per acre 
in different averages for the several crops. Still, if scientific meth- 
ods are to extend to the farm, no inexactness in the ratio or vari- 
ability with different crops can remove the need for recognizing some 
definite relation between the water passing from soil to plants and 
the crop produced through this circulation. 


DUTY OF WATER, 


In the course of his work on irrigation, Powell recognized the 
necessity for determining “the amount of water which is needed to 
serve an acre of land,” and spoke of this service as the “duty” of 
water measurable in acre-feet,! and irrigators have frequently applied 
the phrase to the measure of the water rather than of the service 
performed by the water;? a service susceptible of useful measure- 
ment only in terms of what the water does in that production which 
furnishes food for man and forms the foundation for human indus- 
tries and institutions. So, pending more precise determinations, the 
agricultural duty of water may be defined as the production of one 
one-thousandth part of its weight in average plant crop, or one four- 
thousandth of its weight in grain. 

Naturally, the coefficient for plant yield will not apply to general 
farm production, including crops of meat, eggs, wool, hides, etc.; for 
not only do animals drink many times their weight in water an- 
nually, but they consume indirectly in their feed the equivalent of 
that much larger quantity required for the growth of the vegetal 
tissue of which the feed consists. The human consumption is still 
larger. In illustrative estimate, a pound of bread is the equivalent of 
2 tons of water used by the growing grain, and a pound of beef the 
equivalent of 15 to 30 tons of water consumed by the ox, both directly 
and indirectly through feed; and the adult who eats 200 pounds each 
of bread and meat in the course of a year consumes something like a 
ton of water in drink, and the equivalent of 400 tons in bread and 


1“ The irrigable lands of the arid region,’”’ The Century Magazine, vol. 39, 1890, pp. 
770-771. 

* Professor Fortier, in judiciously discouraging excessive use of water in irrigation, says: 
“We find that the average duty of water over two-thirds of a million acres of land was 
recently shown to be 42 feet per acre. Assuming an average rainfall of 15 inches, this 
would represent a total of 6 feet of water in depth over the surface.” (Proceedings Seven- 
teenth National Irrigation Congress, Spokane, 1909, p. 274.) 
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4,000 tons in meat, or 4,401 tons in all, besides the use in ablution of 
from 100 pounds to 200 tons (12 to 48,000 gallons, or from a gill to 
some 4 barrels daily) according to habit of living. These figures 
correspond fairly with current experience of intensive agriculture in 
the arid region, in which water is measured more carefully than in 
humid lands; here a 5-acre farm supplied with, say, 5 feet of water 
suffices for a family of five, i. e., an inhabitant per acre or 640 per 
square mile (cities balancing more barren tracts), and on this basis 
the 5,000,000,000 acre-feet (or 215,000,000,000,000 cubic feet) con- 
stituting the total yearly water supply of mainland United States 
would suffice for a population of about 1,000,000,000, which at the cur- 
rent rate of increase will be reached in some three centuries, 1. e., a 
future span equal to that passed since the Pilgrims landed on Ply- 
mouth Rock. So in a broad way it may be said that the final duty 
of water is to sustain a human life a year for each 5 acre-feet used 
effectively in agriculture. 
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COMMUNITY WORK IN THE RURAL HIGH SCHOOL. 


By Dick J. Crossy, Specialist in Agricultural Education, Office of Experiment 
Stations, and B. H. CrocHeron, Principal Agricultural High School of Balti- 
more County, Md. 


EVOLUTION OF THE RURAL HIGH SCHOOL. 


A few years ago the rural high school was merely a city high school 
set down in the country. It taught only the traditional subjects and 
found its chief function in preparing a few studiously inclined pu- 
pils for college. It afforded no vocational instruction or training, 
and its teachers were able to perform their entire duty, satisfactorily, 
too, without exerting any particular influence upon, or even coming 
into contact with, those members of the community who were not en- 
rolled in its regular classes. The school was in session five or six 
hours a day for five days a week during thirty or forty weeks of the 
year; throughout the remaining hours, days, and weeks it was closed 
and apparently forgotten. 

Such schools prevail to-day, but they are no longer satisfactory ; 
a new type of school is evolving and a new conception of the func- 
tions of the rural high school is growing. In the cities the establish- 
ment of technical high schools or units, affording vocational educa- 
tion in business methods and practices, in home economies, and in 
the various industries, met with such immediate and hearty approval 
that the class rooms, laboratories, and shops of these schools soon 
became crowded, while many vacant seats confronted the teachers in 
the classical and college-preparatory schools. In the country a lke 
hearty approval has been given vocational courses in agriculture and 
home economics wherever these subjects have been introduced, and 
the experiment has gone far enough to demonstrate its practicability 
and to give unmistakable evidence of its popularity in terms of 
increased attendance and special state appropriations for instruction 
in agriculture and home economics. Another indication of the popu- 
larity of such work is found in the tendency to speak of schools in 
which these subjects are definitely provided for as “ agricultural high 
schools,” and, indeed, the term is not inappropriate in the case of 
schools doing real high-school work and employing special teachers 
for these vocational subjects. It is with such schools that this paper 
will deal. 

1—70797°—yBxk 1910——12 LT. 
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A NEW POINT OF VIEW—COMMUNITY TEACHING. 


But the evolution of the rural high school into an agricultural high 


school has been accompanied by a more important change than the 
addition of subjects and a change in name. In many cases it has 
resulted in an entire change in the point of view. Educators are 
beginning to see that the agricultural high school, in addition to its 
duties to the pupils who enroll in its classes, may ultimately find one 
of its greatest fields of useful endeavor among those members of the 
community who do not attend school and for whom the school funds 
are not usually appropriated. It is by its work with the community 
at large—with the men and women on the farms and the boys and 
girls who can not attend school regularly—that the agricultural high 
school may find its strongest claim upon popular attention and its 
greatest field for vital service. 

This new work of the agricultural high school bears a strong re- 
semblance to the work carried on by many of the agricultural col- 
leges under the head of “ extension work,” or “ extension teaching.” 
Its name in the agricultural college illustrates well the newness of 
its place in education, which is still more strongly emphasized by 
the fact that in the agricultural high school the work has as yet no 
name at all. Perhaps the designation “ community work ” expresses 
it well. This work in the high school differs from that in the col- 
lege, however, in that the high school deals with folks at first hand 
while the college often, treats with them at the length of a State. 
The agricultural high school usually is situated in the midst of a 
farming people. It is with them that its work lies. The community 
work of the agricultural high school is thus elemental, since there is 
no loss of power in transmission where the people and the pedagogue 
meet. Its work is around about it; the results will be at its doorstep. 

This effort of the agricultural high school to uplift its rural com- 
_ munity is aided by the fact that it is a vocational school. Even 
though schools of the old or classical type might just as much desire 
to help the people, yet they would find less opportunity and ability 
to do so because of their limited equipment along lines of practical 
things. The old type of high school would find it difficult to extend 
among all the people its teaching of history, mathematics, or lan- 
guages. The agricultural high school, however, finds it easy. to ex- 
tend its teaching of agriculture, domestic science, or manual train- 
ing; for the world needs few scholars but many breadwinners; and 
though few persons are interested. in Greek, all farmers and a very 
large percentage of other people are interested in agriculture. 

This community work is so new and the point of view so foreign 
to the old-school idea that it is little wonder that the vision of an in- 
stitution for all the people all the time is slow of realization. The 
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members of high-school boards are seldom men who are conversant 
with the problems of rural education or of agricultural needs. That 
they are not sufficiently conversant with the new ideal to urge it upon 
the school principal is not strange. The head of an agricultural 
high school—be he called principal, director, or president—is sup- 
posed from his education, position, and predilection to be a man in 
keen sympathy with rural needs and welfare. It remains for him 
to conduct as much of the broader work as his equipment will permit 
and the authorities allow, and upon him must fall the responsibility 
for developing community work. He must not look at first for 
either encouragement, assistance, or extra pay from the board of con- 
trol, but rather to his own sense of duty toward the country and his 
school, while hoping for the ultimate uplifting of his community 
as a reward which may or may not be accompanied by the open ap- 
proval of the board. This does not mean that the teacher is justified 
in antagonizing the school board by beginning a work of which they 
do not approve. Experience has shown that tactful beginnings will 
seldom meet open opposition from the school authorities, provided the 
new work does not mean an immediate expenditure of funds. As the 
work proves its great value and usefulness, a request may be made 
for such funds as are necessary to broaden it. These will usually be 
forthcoming, for there are few school boards that will withhold sup- 
port from good community work, once its value is demonstrated. 


THE DIFFICULTIES MORE APPARENT THAN REAL. 


The difficulties of this work are not such as to be a valid reason 
against its undertaking. At first it might seem-.that two substantial 
grounds appear against it—first, that it is unfair to add a new and 
larger enterprise to the already overburdened shoulders of the high- 
school teacher; and, second, that to successfully operate a series of 
community enterprises requires a special preparation and ability. 

The community work of the agricultural high school actually fur- 
nishes a large means of assistance to the principal and the teachers 
engaged in it. While requiring time and energy to carry it on, the 
work lessens the troubles incident to gaining interest and cooperation 
throughout the neighborhood. It is assumed that every principal of 
a successful agricultural high school devotes the great majority of his 
out-of-school hours to work of some kind for the school; but it is 
often true that these hours are spent in futile and petty attempts to 
gain public interest, because the principal fails to appreciate the fact 
that the people want things directly aimed at their betterment. In 
every community there are many farmers in dire need of help in the 
modern methods of farming and farmers’ wives in pitiful want of 
the teachings of household economy. Is it strange that, when the 
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outward manifestations of the school are largely fairs, bazaars, and 
festivals, the people refuse to consider it seriously or to support it 
loyally? When, however, the school begins actual work with the 
people for their education, frankly and openly avowed, the principal 
will note an immediate change in their mental and financial attitude. 
The community work then becomes his strongest support, the frivo- 
lous exercises can be curtailed or abolished because unnecessary, and 
the principal will find his work made enormously lighter and more 
interesting because of the help from the people. 

This help has been very definite and concrete in the case of a 
number of schools located in the vicinity of exceptionally intelligent 
farmers and good farms. There are many instances of such farmers 
coming to the schools and lecturing to the pupils—telling them how 
they have succeeded in developing a particularly good strain of cotton 
or corn, how they have grown “ bumper ” crops of tomatoes, or what 
systems of rotation they have followed. In other instances they 
have brought their best horses or cattle to the schools, or they have 
permitted the high-school pupils to visit their farms to inspect build- 


ings and live stock, and in either case they have given advice and ~ 


suggestions freely. This is a type of agricultural instruction that is 
particularly attractive and valuable to the pupils, because it is so 
clearly based on successful practice. Furthermore, it supplements 
in a very economical way the limited equipment of the small agricul- 
tural school and is of great assistance to the teacher of agriculture. 
The second apparent difficulty is based upon the supposed lack of 
preparation or ability on the part of the principal to carry on such 
work. Actually, however, community work is much less difficult 
and more inspiring than the class-room work with the children. The 
grown folks come to their meetings for knowledge or from curiosity, 
or both. The children often come because they are sent. The people, 
in any case, are definitely and directly interested, while the children 
seldom are. Unless the principal has sufficient knowledge to work 
with the farmers he has no authority to teach their children agricul- 


ture. The only agricultural teaching worth while is that which can — 


stand the test of practice. As a matter of experience, the principal 
will usually be surprised at the simplicity of the lessons, demonstra- 
tions, experiments, or field trips which will please and interest the 
farmers. To one conversant with local conditions it is easy to plan 
meetings of far more interest than an institute planned by an out- 
sider not thus informed. <A successful teacher of children can with- 
out difficulty become a successful instructor of their parents, since 
the requirements in both cases are the same, viz, a true desire to help 
folks, a keen sympathy with others, a clear method of conveying 
thought, a real knowledge of modern agriculture. These can readily 
be acquired by any real teacher. 
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SOME FORMS OF COMMUNITY WORK. 


Some of the forms of community work now practiced in agricul- 
tural high schools are (1) work with farmers, as winter lecture courses 
on agriculture, corn and potato shows, field and orchard demonstra- 
tions, home experiments, good seed distribution, seed and milk test- 
ing, preparing plans for buildings, and selecting and purchasing im- 
proved live stock and farm machinery; (2) work with farm women, 
as afternoon or evening meetings and short courses at the school, 
house-to-house meetings, and home garden and poultry experiments; 
(3) work with young people, as short courses in agriculture and home 
economics, literary societies, and nature-study clubs; (4) work with 
rural school teachers, as meetings for agricultural instruction, nature- 
study rambles, attendance at school fairs and rallies, and outline 
lessons in agriculture and home economics published in local educa- 
tional journals; and (5) work with rural school children, as boys’ 
agricultural clubs, girls’ domestic-science clubs, summer vacation en- 
campments, rural improvement field days, and athletic field days 
fri alt, fie, 1). 

All of these forms of community work have been carried on in 
various parts of the country by agricultural high schools or rural 
high schools with agricultural departments. Farmers’ institutes and 
short winter courses for farmers and for their sons and daughters 
have been successfully conducted in connection with such schools in 
Maryland (PI. III, fig. 2), Minnesota, Wisconsin, Virginia (PI. IV, 
fig. 1), and elsewhere, usually with the aid of lecturers and demon- 
strators from the sfate agricultural colleges and experiment stations; 
numerous “corn shows” and “corn congresses” have been held; 
field demonstrations with growing crops are of quite general occur- 
rence, and orchard spraying demonstrations have been conducted in 
a number of places, notably in Maryland (PI. IV, fig. 2), Pennsyl- 
vania, and Virginia; several schools have made purity and viability 
tests of seeds and butter-fat tests of milk and cream for their patrons, 
and at least one school in Minnesota has grown purebred seed corn 
and sold it to the neighboring farmers (Pl. V, fig. 1); and plans 
for buildings and advice concerning the purchase of live stock and 
farm implements and machinery have in a number of instances been 
furnished by teachers of agriculture in these secondary schools. Not 
much of the work here suggested for farm women and rural school 
teachers has thus far been attempted, but beginnings have been 
made, as will appear a little farther on in this article. Short courses 
for young people (Pl. V. fig. 2), nature-study clubs, boys’ agri- 
cultural clubs, girls’ domestic-science clubs, and summer vacation 
encampments have all been tried and their worth has been fully 
demonstrated. 
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The rural improvement field day has thus far been confined mainly 
to tree planting on Arbor Day, but might well be extended to other 
forms of rural improvement, such as ridding the neighborhood of 
flies and mosquitoes. What more commendable enterprise for a rural 
school than a “mosquito day?” With all of the pupils and their 
parents cooperating on a given day in spring, it would be a compara- 
tively simple and easy matter to visit every stagnant water pool 
and either drain it permanently or destroy all the “ wrigglers” in 
it with a little application of kerosene. There is abundant free litera- 
ture telling how to rid the country of mosquitoes, flies, and other pests; 
all that is needed is intelligent leadership and effective cooperation. 

Every agricultural high school will find it a great advantage to 
carry on at least one form of community work with each of the five 
classes of people mentioned above. None but the very largest schools 
will find it advisable to undertake all of the different forms for each 
class—the time of the instructing staff would not permit; but even 
the smallest schools should reach every class of persons and do some 
things which will be of direct benefit to every person in the neigh- 
borhood. A school for all the people is the dominating thought in 
this community work. As such, every class should be participants 
in its activities. The best work for each class can only be determined 
by a careful consideration of the community in which the school is 
situated. The school principal and his teachers must decide first 
what the community most needs and desires, and, second, what it 
is possible to do with the facilities at their disposal. Their judgment 
may not always be correct, but a revision of policy is always possible. 
No class of people should be neglected merely because it proves 
difficult to interest. On the contrary such is almost always an indi- 
cation that there the work is most needed; the most narrow and 
bigoted persons are always the most ignorant, and those who have 
fewest interests are hardest to interest. It will be found that the 
persons who respond easiest and quickest to community work are 
those who are the most successful on their farms, most competent 
in their homes, most skillful in their business, or most thorough in 
their studies. 


COMMUNITY WORK OF THE AGRICULTURAL HIGH SCHOOL OF BALTIMORE 
COUNTY, MARYLAND. 


The methods to be employed in any given school must be judged by 
local conditions. A typical procedure is that of the Agricultural 
High School of Baltimore County, Md. This school has been in 
operation only one school year, but it lias already carried on at 
least one type of work with each class of people in its neighborhood. 
As a result, the people are frankly and heartily interested in the 
school and already regard it as one of their best possessions. 
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The school is a small high school maintained by county school 
funds. It is thus an integral part of the school system of the county. 
It is located out in the open country, not adjacent to any town or 
village, but near a station of the railroad over which many of the 
high-school students travel to and from school daily. Four ele- 
mentary schools totaling 90 pupils were consolidated in two classes 
which meet in the high-school building. The high-school depart- 
ment had in the first year 50 students. School wagons and private 
conveyances bring many whose homes are not adjacent to the rail- 
road. The school has 7 acres of ground and a good granite building 
which contains 5 class rooms, the two largest of which can be con- 
verted into a hall for meetings. It will seat 300. There are 3 
laboratories and a farm-machinery room in the* basement. The 
school has its own heating, lighting, and water-supply systems. It 
teaches all the usual high-school subjects, except foreign languages, 
and, in addition, agriculture, home economics, and manual training. 

When the school started it was decided as a definite part of its 
policy that, for the fulfillment of its possibilities, educational facili- 
ties must be offered for every class of persons in the community—men, 
women, and children. Before the school opened a mailing list of per- 
sons in the county was made. The principal was new to the com- 
munity; he knew no one. This list was to be his method of reaching 
all the folks. The list was compiled from subscription lists of 
county papers, poll lists of voters, memberships of farmers’ clubs and 
granges, account books of physicians and lawyers, and other sources. 
When the list was made up into a cross-reference card index, a very 
valuable fund of information was obtainable about almost any one 
in the county. It was not only possible thus to have a list of all per- 
sons living on farms or interested in agriculture, but also to tell at a 
glance whether they were persons of prominence or not, and even 
what their politics were supposed to be. From time to time supple- 
mentary information is added to these cards, such as whether a letter 
of inquiry sent out by the school was answered, whether certain 
activities of the school were attended, and so forth. Ultimately this 
list should be of enormous value, as it will show those persons who can 
or can not be expected to respond. Even at present it is possible to 
condense the list considerably by discarding the cards of people whose 
interest is apparently in another direction. 

The first school event was to be the dedication of the new building, 
the details of which were turned over to two farm clubs—one of men, 
the other of women. Three thousand personal invitations, the names 
obtained from the card index, were sent out from the school for the 
dedication exercises. The best possible speakers were obtained. The 
building was not nearly large enough to hold those who attended, so 
the exercises were held outdoors. The women’s club served a luncheon 
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before the exercises to a large number of specially invited guests, and 
because the school owned no chairs everyone stood during the meal. 

At about the same time posters telling of what the school had to 
offer appeared all over the county. They were nailed up on trees at 
crossroads, and on post-offices, blacksmith shops, schoolhouses, and 
even churches. The principal of the school believes in local advertis- 
ing. Whenever a new organization or a series of meetings is to be 
attempted, the local and city papers receive full information; con- 
sequently the school has much free publicity, all of which has aided 
its work. 

MEETINGS FOR RURAL SCHOOL TEACHERS. 


The community work started almost as soon as the regular classes. 
The first work undertaken was a series of monthly meetings for 
rural-school teachers. It seemed desirable to introduce elementary 
agriculture into the rural one-teacher schools, but difficulty had been 
experienced because of the feeling of incompetence on the part of the 
teachers. To overcome this, in part at least, the rural teachers were 
invited to the agricultural high school for an all-day session on one 


Saturday each month. The morning was spent on lessons in general — 


school methods and administration given by experts furnished by the 
county school authorities. Each teacher brought a basket lunch and 
all ate together in the domestic science kitchen. The school served 
hot coffee or tea, some of the high-school girls attired in their cook- 
ing uniforms acting as waitresses. The afternoon was devoted to 
agriculture. The teachers were given one general lesson from a text- 
book and then went to the agricultural laboratory, where an exercise 
was carried through by each teacher. Care was taken to have these 
exercises such as could be repeated in the rural schools without ex- 
pensive apparatus. The object was not only to familiarize the 
teachers with methods and subject matter, but also to make them 
realize that real agricultural lessons were possible in their schools 
under existing conditions. At the same time, lessons in elementary 
agriculture, written by the principal with a view to local conditions, 
were printed in the monthly issues of a local educational publication, 
which is sent free by the school authorities to every teacher in the 
county. By means of these lessons and the meetings at the school 
it was hoped that agriculture could be gradually introduced. 
The meetings were not successful. Transportation facilities were 
bad for those teachers coming from a distance. One teacher wrote 
that she could not get a horse to drive, and although she would gladly 
walk the 10 miles each way necessary to reach the railroad, she could 
hardly do so and catch the 6 o’clock train for the school. Others 
did from their slender salaries hire teams and a driver and then 
came 20 miles across country to attend the meetings. These could 
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Fia. 2.—JUDGING DRAFT HORSES AT A FARMERS’ MEETING. 
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Fic. 2.—Boys oF CECIL CounTy (MD.) AGRICULTURAL SCHOOL SPRAYING A NEIGHBORING 
ORCHARD. 
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Fic. 1.—SCHOOL GARDEN, WITH FIELD OF PUREBRED CORN IN BACKGROUND. 


FiG. 2.—SHORT WINTER COURSE FOR YOUNG MEN, CANBY (MINN.) AGRICULTURAL 
HIGH SCHOOL. 
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Fia. 1.—THE AGRICULTURAL LABORATORY, WITH A GLIMPSE OF THE CORN SHOW. 1,800 
EARS FROM 1. AGRICULTURAL HIGH SCHOOL OF BALTIMORE CouNTY, MD. 


Fia. 2.—A Boy WHO TRANSFORMED A SWAMP INTO A CORN FIELD. ONE OF THE HOME 
EXPERIMENTS. AGRICULTURAL HIGH SCHOOL OF BALTIMORE COUNTY, MD. 
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hardly be expected to keep that up indefinitely. Then, too, the 
weather combined to make conditions as bad as possible. One teacher 
came 30 miles to attend a meeting when the air was blinding with 
snowflakes and the drifts were knee-deep. She ought not to have 
come. Ultimately the principal felt sorrier for those rural teachers 
than he did for the lack of agriculture in the schools, so ceased hold- 
ing meetings in the winter months. Another plan will be devised 
next year. 
EVENING LECTURES FOR FARMERS. 


A course of ten evening lectures for farmers was projected during 
the winter months. The school could not give a short course of any 
description during school hours because there were not teachers 
enough. The solution appeared to be a course of evening lectures, 
although there did not seem to be any definite demand for such a 
thing. Those who were asked if such a course would succeed said 
they did not know, or else that “maybe they would attend once or 
twice.” It was decided to make the attempt, although the principal, 
who was to be the lecturer, was seriously advised to limit the projected 
course to five instead of ten lectures, because then a failure would not 
be so disastrously apparent. 

It was decided to lecture on “soils and fertilizers,” not that the 
principal knew more of that than of other branches, but because 
the people seemed to know less and wanted the information. A new 
issue of posters was printed setting forth the time, date, place, and 
subject of the lectures, and these were placarded all over the county. 
The lectures were to be illustrated by experiments continued through- 
out most of the course. Although alphabetically simple to the chem- 
ist, physicist, and soil technologist, the experiments vitally interested 
the people. Those lamp chimneys and Bunsen flames hypnotically 
held those in attendance while the talks went on. Outlines for each 
lecture were made by mimeograph and distributed to each person. 
The audience was requested always to bring the previous outlines to 
the lectures for reference. The evenings were understood to be 
serious affairs, designed for those who wanted to know and not as an 
entertainment for the curious. As projected they were for men, 
but the women asked to be allowed to attend and many did so 
throughout the course. The first lecture was attended by 60 persons, 
the second by 90, the third by 100, and so on. For the entire course, 
during good weather and bad, the attendance averaged 125 persons 
for each lecture, and this in an open farming country where practi- 
cally everyone had to drive through the dark over ice, snow, and 
slush. There was no doubt about the success of this undertaking. 
At a spring meeting of a farmers’ club a question was asked about 
the advisability of a certain soil treatment. At once came the answer 
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from another farmer: “ If you had attended the lectures last winter 
at the agricultural high school you would not have to ask that; you 
would know!” 

CORN CONGRESS. 


~ After the close of the course of lectures a “corn congress” was 
planned, corn being one of the chief crops of the county. Nothing 
of the kind had ever been held in the State before, but therein lay its 
charm. The affair was to last two days, with morning, afternoon, 
and evening sessions each day. Speakers were secured from the 
United States Department of Agriculture and from the Maryland 
State Agricultural College and Experiment Station. Twelve speak- 
ers, some of the best in the country, were engaged for the series of 
six sessions. All the addresses were to be directly on corn growing 
and cooking, for the women too were to have addresses and demon- 
strations. Posters again were issued, always printed in red on white 
paper—the school colors—and all persons, clubs, granges, and schools 
were invited to enter exhibits of 10 ears of corn in the show. It was 
pointed out again to the principal that there were only enough per- 
sons in the neighborhood to make one good-sized audience and that 
while they might attend a single session they would not come to more. 
The result would thus be that either all would attend the best ad- 
verticed address and leave the others to be given to empty seats, or 
else that there would be only a few people at each session. The out- 
come was different, for all sessions were well attended. People came 
and stayed throughout the two days, only going home to sleep. In 
all, over 180 exhibitors each sent in 10 or more ears of corn and almost 
1,000 persons attended the sessions (Pl. VI, fig. 1). Twenty rural 
schools held-small preliminary shows of their own and sent the best 
exhibits to the corn congress. Simultaneous meetings in different parts 
of the same building were held for men, women, and children. Meals 
were served at a lunch counter by the ladies of the women’s club, who 
again came to the aid of the school; the proceeds of this went to the 
school. For the corn show only ribbon prizes were awarded, although 
the city stores would have been willing to contribute cook stoves, 
carpet sweepers, washing machines, and like articles for prizes. At 
the close of the last session, the prize exhibits of corn were sold at 
auction to the highest bidders. By this means good seed corn was 
distributed throughout the neighborhood. The corn congress was a 
success. Everybody began planning for a bigger, better, and busier 
one the next year. 
SHORT COURSES FOR WOMEN. 


For the women a series of monthly meetings was held on Saturday 


afternoons. Using a card list again, postal cards were sent out to 300 
women living within driving distance of the school. The three school 
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wagons were run over the regular routes to bring them to the meet- 
ings. Thus many women who would have been unable because of the 
farm work to secure a man and team to take them to the school were 
enabled to attend. The meetings opened by a general session at which 
one person spoke for fifteen minutes. This person was always some 
one of prominence and ability—some one vitally concerned in the 
world’s work. This was followed by music. The musicians and 
speakers always contributed their services and usually came from 
the city. Following the general meeting, the women divided into 
four groups, which were self-chosen and continuous throughout the 
year. At the end of each year the groups will change. The first 
group is for the study of domestic science. The women do not attend 
a demonstration, but each works with the individual equipment placed 
at her disposal. Nickle-plated cook stoves, bright pans, and clean 
china add to the attractiveness of the work. It is the same type of 
study given the children. The second group does carpentry work in 
the manual training room. The women are taught to saw, plane, 
hammer, and do other simple operations. It will not be necessary 
for those women to wait until their husbands find time to build 
the chicken coops. The third group is known as the group in home 
crafts. Instruction is given in chair caning, rug weaving, Indian 
basketry, stenciling, etc. The fourth group takes up a study of mod- 
ern literature. It is designed for those persons who prefer to find in 
the meetings an opportunity for rest and enjoyment. Various modern 
authors are successively considered with readings from each. 'The 
meetings have had an average attendance of 85 at each meeting and 
are well filling the place for which they were intended. 


YOUNG PEOPLE’S LITERARY SOCIETY. 


A literary society has been formed for young people in the neigh- 
borhood who happen to be too old to go to school. The society meets 
once in two weeks and has a membership of about 100 persons who 
pay dues for its maintenance. Spelling bees, debates, and other so- 
called literary exercises are held and serve to engender a better neigh- 
borhood spirit while enlivening the long winter evenings. 


STUDENTS’ HOME EXPERIMENTS. 


During the summer the school conducts experiments on the home 
farms of its pupils. All boys in the high-school department are ex- 
pected to perform at home an experiment of their own selection dur- 
ing the summer vacation. This is in order to bring the work of the 
school to the people at large, as well as to emphasize concretely the 
instruction of the winter in the mind of the student. The experi- 
ments, scattered over a territory 25 miles long by 5 miles broad, at- 
tract much attention among the neighbors and are an efficient demon- 
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stration of agricultural ideas. They range over many subjects, ac- 
cording to the choice of the student. Many are variety tests of corn 
from seed furnished by the school, the corn being grown under mod- 
ern methods by the student (PI. VI, fig. 2). Other students are test- 
ing herds of dairy cows, weighing and recording the milk at each milk- 
ing, and making frequent Babcock tests of the butter-fat content. 
Some students are growing an acre of alfalfa, while still others con- 
duct a variety test of cowpeas or of popcorn. The experiments are 
closely watched from the school, the principal visiting them fre- 
quently during the summer and advising the students concerning them. 
This brings the principal in touch with the home life of the students 
and gives the boys the impetus necessary, sometimes, to carry on a 
flagging experiment. 


OTHER FEATURES OF COMMUNITY WORK. 


The school tests seeds and milk for farmers. During the early 
spring months many samples of clover seed were submitted for a 
determination of the weed seeds present and of the germinative 
ability of the sample. Throughout the entire year milk and cream 
are tested for the butter-fat content. Since many farmers in the 
neighborhood sell their product by the amount of butter-fat con- 
tained, it is highly desirable that they have occasionally an authorita- 
tive test from a disinterested source with which to compare the tests 
made by the dealer. The school furnishes this test. 

With the activities throughout the neighborhood emanating from the 
new school it was but natural that there should be a renewed activity 
along lines of religious organization. A long-disused chapel was 
opened, a committee of ten young men appointed by the principal, 
and regular Sunday night meetings for young people were held. 
The people looked naturally to the school to form the organization, 
supply the enthusiasm, and lead in the work. About 100 young 
people attend the meetings, which are undenominational in character 
and marked by their enthusiasm. 

The community work of the school has not Neouea of unusual 
difficulty, nor has it disclosed obstacles which make it prohibitive 
for any school anywhere. On the contrary, the work has proved 
easier than seemed possible and more successful than appeared prob- 
able. Many of the dilemmas conjured up by pessimistic advisers 
never materialized. From this experience it seems certain that every 
agricultural high school in the country—even those like this with 


a small faculty, small funds, and a small building—can make a suc- ~ 


cess of community work. 


SUPPLY AND WAGES OF FARM LABOR. 


By GEoRGE K. HOLMES, 


Chief of Division of Production and Distribution, Bureau of Statistics. 
NUMBER OF PERSONS ENGAGED IN AGRICULTURE. 
MOVEMENT FROM THE FARM. 


Industrialism and city expansion have advanced in this country in 
greater degree than agriculture. The lure of the city and the city’s 
illusion of higher wages are robbing the farm of its laborer and of 
the farmers’ children who would otherwise be the potential farm 
owners of the future. 

The more or less imperfect census record is the only information 
possessed in regard to the number of persons engaged gainfully in 
agriculture in this country. It is very considerably an imperfect 
record previous to the census of 1900, for the reason, principally, that 
enumerators often reported agricultural laborers as laborers without 
any designation of kind of work done by them, and for this reason 
the agricultural element in the population is represented as being 
less than the fact. It may be that in some small degree this observa- 
tion applies to the census of 1900. 

In 1820 the number of persons of both sexes reported as being en- 
gaged in agriculture was 2,068,958, including slaves, and with the 
same inclusions the number for 1840 was 3,719,951; by 1880 the num- 
_ ber had increased to 7,663,043; by 1890 to 8,466,363; and by 1900 to 
10,249,651 (census report on occupations). In the later censuses the 
' persons are described as having been employed gainfully, a distinc- 
tion not made in the earlier ones. The statements are for the con- 
tiguous States and Territories of the Union. 

The agricultural element was 83.1 per cent of persons having occu- 
pations in 1820; 77.5 per cent in 1840; for gainful occupations, 44.1 
per cent in 1880; 37.2 per cent in 1890; 35.3 per cent in 1900. For 
1910 the inference is that one-third or less of the persons having gain- 
ful occupations are embraced in the agricultural class. 

Agricultural laborers constitute one of the primary classes of occu- 
pations, and their number, as before stated, has been reported by all 
censuses as below the fact because the enumerators have reported 
many of them as general laborers. Another element of error has been 
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the reporting of negro “ croppers ” in the South in the census of 1870 
and subsequent ones as farmers, whereas they would have been more 
properly designated as farm laborers, since they worked for wages, 
although the wages were contingent. Taking the record as it stands, 
the number of agricultural laborers in 1880 was 3,323,876; in 1890 it 
was 3,004,061; in 1900, 4,410,877. The erroneous character of the 
census enumeration with regard to agricultural laborers appears when 
it is observed that they were represented as being 438.4 per cent of all 
persons engaged gainfully in agriculture in 1880; only 35.5 per cent 
in 1890; and 43 per cent in 1900. 

Analysis of the occupation figures of the census of 1900 discovers 
that 12.3 per cent of all persons having gainful occupations in the 
North Atlantic division of the States was engaged in agriculture; 
26.1 per cent in the Western division; 36.3 per cent in the North 
Central division; 49.9 per cent in the South Atlantic division; and 
62.8 per cent in the South Central division, the average for the 
United States being 35.3 per cent. Agriculture as an occupation 
is of least account, relatively, in New England, New York, New 
Jersey, and Pennsylvania, the group of States constituting the North 
Atlantic division, and is of greatest account in the lower section of 
the Mississippi Valley, constituting the South Central division. 

Subject to the imperfections of the record, the agricultural laborers 
in 1900 were 35.2 per cent of all persons gainfully engaged in agri- 
culture in the North Central States, 36 per cent in the Western 
States, 39.38 per cent in the North Atlantic States, 47.8 per cent in 
the South Central States, and 52.5 per cent in the South Atlantic 
States—the lowest percentage being found in the North Central 
States and the highest in the South Atlantic. 

The agricultural element in the population, as indicated by the 
occupation statistics of the census, is relatively a diminishing one, 
and it is generally believed that the agricultural laborers, or those 
who work for hire, are a diminishing relative element in the agri- 
cultural population, although this does not appear in the imperfect 
census record. 


MACHINES INCREASE THE PRODUCTIVENESS OF LABOR. 


The reason why agricultural labor could decline relative to National 
consumption of agricultural products and still leave an enormous 
National surplus for export is forcibly expressed in the report of the 
United States Bureau of Labor concerning hand and machine labor, 
issued some years ago. The facts established in that report warrant 
the conclusions that follow. 

From 1855 to 1894 the time of human labor required to produce 1 
bushel of corn on an average declined from four hours and thirty- 
four minutes to forty-one minutes. This was because inventors had 
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given to the farmers of 1894 the gang plow, the disk harrow, the corn 
planter drawn by horses, and the four-section harrow for pulverizing 
the top soil; because they had given to the farmer the self-binder 
drawn by horses to cut the stalks and bind them; a machine for re- 
moving the husks from the ears and in the same operation for cutting 
the husks, stalks, and blades for feeding, the power being supplied by 
a steam engine; because they had given to the farmer a marvelous 
corn sheller, operated by steam and shelling 1 bushel of corn per 
minute instead of the old way of corn shelling in which the labor of 
one man was required for one hundred minutes to do the same work. 

In the matter of wheat production, 1894 being compared with 1830, 
the required human labor declined from three hours and three min- 
utes to ten minutes. The heavy, clumsy plow of 1830 had given way 
to the disk plow that both plowed and pulverized the soil in the 
same operation; hand sowing had been displaced by the mechanical 
seeder drawn by horses; the cradling and thrashing with flails and 
hand winnowing had given way to reaping, thrashing, and sacking 
with the combined reaper and thrasher drawn by horses. 

Herein lies the strength of the horse as an economic animal. He 
has been assailed by the bicycle, the electric street and suburban car, 
and by the automobile, but all combined have not prevented horses 
from increasing in numbers and in value. As a source of farm power 
and as a substitute for human labor in combination with machines, the 
horse’s economic place on the farm is more strongly established than 
ever before. 


IMMIGRATION NOT CONTRIBUTING MUCH TO FARM LABOR. 


Immigration contributed much to the agricultural population until 
the supply of cheap and otherwise desirable public land was nearly 
exhausted. At the present time, when land that immigrants can read- 
ily utilize for agriculture is high priced, they are not contributing 
_ appreciably to the agricultural population. During the year ending 
June 30, 1908, the immigrant aliens admitted to this country num- 
bered 782,870, of whom, or their equivalent, 50 per cent returned to 
their native countries on account of the industrial depression they 
found here; the number arriving in the fiscal year 1909 was 751,786, 
of whom 30 per cent returned; and in 1910 the arrivals were 1,041,570, 
of whom 17 per cent did not remain. 

By means of census publications, the white foreign-born agri- 
cultural laborers, as an element of the total white agricultural labor- 
ers, may be determined. In 1890 the white foreign-born element 
was 13.1 per cent of all white agricultural laborers, and the per- 
centage declined to 8.5 in 1900. In the latter year only 258,479 agri- 
cultural laborers were foreign-born whites in a total of 3,038,884 
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white agricultural laborers. The white foreign born as an element 
of the total white agricultural laborers was 0.6 per cent in the South 
Atlantic States in 1900; 2.6 per cent in the South Central; 11.8 
per cent in the North Central; 15.6 per cent in the North Atlantic; 
20.9 per cent in the Western. 

If the number of agricultural laborers of foreign parentage be 
taken for 1900, and this number includes many laborers who were 
American born, it appears that they are 17.4 per cent of all agri- 
cultural laborers; but the percentages vary widely among the 
geographic divisions—in the South Atlantic division, 0.8 per cent; 
South Central, 3.6 per cent; North Atlantic, 30.4 per cent; North 
Central, 40.7 per cent; and Western, 48 per cent. 


LABOR OF WOMEN DECLINING. 


Women, as contributing to agricultural labor, are taking a smaller ~ 


and smaller part, both relatively and absolutely. The census record 
gives 534,900 women as performing agricultural labor for hire in 
1880; 447,104 in 1890; and 663,209 in 1900. The apparent tendency 
expressed by these numbers is unbelievable and is directly contrary 
to a Nation-wide acquaintance with the conditions of agricultural 
labor in this country. The deficiencies of the earlier censuses can not 
be estimated, and it may be assumed that the number of female 
laborers reported in 1900 is near the fact. 

The female element of agricultural laborers for hire in 1900 in the 
total number of women engaged in agriculture is largest in the South 
Atlantic States, for which the percentage is 79.9; for the South Cen- 
tral States the percentage is 76.5; North Central, 13.5; Western, 12.8; 
North Atlantic, 11; the United States, 67.9. 

In 1900 women were 10.9 per cent of all persons gainfully engaged 
in agriculture. Among the geographic divisions, the South Central 
States were highest with 35.6 per cent, and the South Atlantic follows 
with 25.8 per cent. The North Central percentage is 0.07; Western, 
0.02; North Atlantic, 0.01. 

As an element of negro agricultural laborers ‘for hire, the female 
laborers are represented by 37.9 per cent in the United States for 
1900; 40.6 per cent for the South Central States; 36.4 per cent for 
the South Atlantic; 1.8 per cent for the North Central; 1.2 per cent 
for the Western; and 0.6 per cent for the North Atlantic. 

Dependence must be placed upon the general knowledge of condi- 
tions with regard to female labor on the farm. The outdoor work of 
white women on farms of medium or better sorts has greatly declined 
from early days, and the decline has been rapid during the last gener- 
ation. Farmers’ wives and daughters no longer milk the cows and 
work in the field and care for the live stock as of yore; they do not 
work in the kitchen and garden as before; nor assist in the fruit and 
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_ berry harvest. They are making less butter, and cheese making on 
the farm has become a lost art. They may care for the poultry and 
the bees, do housework and gather vegetables for the table, and cook 
and keep the dwelling in order. This is substantially the limit. Of 
course negro women do much labor in the cotton field, but this dimin- 
ishes year by year. 


THE NEGRO ELEMENT. 


It is not advisable to base any fine distinctions upon the censuses 
of 1890 and 1900 with regard to negroes employed in agriculture. 
But the comparison may indicate numerically the drift of negroes 
in their relation to agriculture. In 1890 the negroes who were gain- 
fully engaged in agriculture numbered 1,704,904, and in 1900 they 
numbered 2,108,980, an increase of one-half of 1 per cent in their 
ratio to the entire number of persons gainfully employed in agricul- 
ture. The negro agricultural laborers of 1890 numbered 1,006,728, 
and in 1900 they numbered 1,344,116, or a decline from 64.9 to 63.7 
per cent in their ratio to negroes of all agricultural occupations. 

Negro farm labor in the South presents special problems which 
southern farmers fully understand. The census of 1900 disclosed 
the fact that negro labor was leaving the farm and migrating to town 
and city, to the railroad, to the logging and lumbering camp. The 
negro is still a necessity to southern agriculture, but he is gradually 
yielding his place to white labor. One of the old arguments in favor 
of slavery was that a white man could not work in a field under 
the southern sun, and it is still a common belief in the North that 
southern farm labor is performed almost exclusively by negroes. 
This, however, is not the fact. More than half the cotton crop is 
raised by white labor; in Texas three-fourths or more. In the sugar 
and rice fields white labor is common and in some places all but 
exclusive. Negroes are often disposed to migrate in pursuit of 
chimeras, so that they are easily induced to go to other parts of the 
country when employment is promised to them, and agents to pro- 
mote their migration are found where States have not taxed them 
out of occupation or made it a criminal offense. 

If negroes and whites be combined, the negroes will be found to 
represent 13.7 per cent of all persons in, all gainful occupations in 
1900, 20.6 per cent of all persons engaged gainfully in agricultural 
occupations, and 30.5 per cent of all agricultural laborers. The 
percentages are almost exactly the same for 1890, except that the 
negro agricultural laborers were 36.8 per cent of the white and negro 
total, so that there was apparent decline in the negro element of 
agricultural laborers from 1890 to 1900. 
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INVESTIGATIONS BY THE BUREAU OF STATISTICS. 
THE FIRST OF NINETEEN BEGAN IN 1866. 


The subject of the wage rates of farm labor was first systematically 
investigated in this country by the Bureau of Statistics of the De- 
partment of Agriculture in 1866. The investigation was repeated 
with variations every few years until the latest one in 1909. The 
results of nineteen investigations are of record, covering the period 
of forty-four years, beginning with the abnormal conditions at the 
close of the civil war and passing through the two severe industrial 
depressions of 1873-1877 and 1893-1897, and the less severe depres- 
sions of 1884-86, 1903-4, and 1907-8. 

From the beginning of this period to about 1897 agricultural over- 
production was frequent. Immense areas of new public land came 
into cultivation, and farmers were painfully in debt, and often the 
prices of products were unprofitable, if not positively below the cost 
of production. Since 1897, and more especially since 1902, the finan- 
cial condition of farmers has much improved. All of the conditions 
mentioned may be related to the wages of farm labor, and, in fact, 
apparently have been. 

In the statement of wage rates, contained in this article, all original 
rates during the currency period 1866-1878 have been converted to 
gold. Some of the investigations were made in the spring with no 
explanation whether the published rates represented the current year 
or the preceding year; indeed, some of the wage rates, as, for instance, 
the rates of day labor in harvest, must necessarily have belonged to 
the preceding year. In another case two investigations were made, 
but the published results were combined. These statements account 
for the use of a double year in several instances. 


WAGE RATES OF MEN PER MONTH. 


The average wage rate of $15.50 was paid for the labor of men on 
farms per month, in hiring by the year without board, in the United 
States in 1866. This average rate was maintained in 1869, after 
which there was an increase to $17.10 in 1875; to $18.52 in 1880 or 
1881; to $19.22 in 1885; and in 1909 to $25.46. During the entire 
period the wage rate increased about two-thirds. From 1866 to 1909 
the increase in the North Atlantic States was from $22.04 to $30.89 ; 
in the South Atlantic States, from $10.67 to $18.76; in the North 
Central States, from $20.39 to $80.55; in the South Central States, 
from $12.57 to $20.27; and in the Western States, from $40.28 to 
$44.35, a rate of increase in the last-mentioned group far below that 
of the other divisions. 

The foregoing are money rates of wages, and do not include sup- 
plemental wages not expressed in money which are more or less cus- 
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tomary in all parts of the country. Among the items of supplemental 


wages are use of dwelling, often with garden and accommodations 
for cow and swine; wood for fuel; pasture for cow, horse, or swine; 
and other items. 

For only two years, 1866 and 1909, was the wage rate ascertained 
for the outdoor labor of men per month in hiring by the season with- 
out board, and the rates are higher than they are for hiring by the 
year. In 1866 the average rate was $18.08; in 1909, $28.22.. 

The highest monthly rate, in hiring by the season, paid in any 
geographic division in 1909 was $48.04 in the Western; after which 
follow in order, $35.11 in the North Atlantic; $33.64 in the North 
Central; $22.48 in the South Central; and $20.86 in the South 
Atlantic. 

During the period 1890-1906 wage rates were not ascertained for 
hiring by the year and season separately, but for the two combined, 
and the hirings were combined for 1909. During this period monthly 
wage rates in hiring for the season and year combined, without 
board, increased from $19.45 to $27.43. The increase in the North 
Atlantic division was from $24.72 to $33.68; in the South Atlantic 
from $13.94 to $20.13; in the North Central from $22.25 to $32.90; 


in the South Central from $16.10 to $21.85; and in the Western from 


$33.96 to $47.24. 


RATES PER DAY. 


Every one of the nineteen investigations of the wage rates of farm 


labor included the rate per day in harvest work with board. At the © 


a 


beginning of the period, in 1866, the rate was $1.04 and the increase 
was to $1.18 in 1875, followed by a decline to $1.04 at the end of 
the industrial depression of that time, after which there was an ad- 
vance continuously to $1.20 in 1882; but the depression of 1884— 
1886 and a period of overproduction and low prices for farm products 
reduced the rate below that of 1882 until, in the depression of 1893- 
1897, the rate was as low as 96 cents, after which there was a marked 
advance to $1.45 in 1906 and a rate of $1.43 in 1909. 

Among the geographic divisions in 1909 the highest wage rate 
for harvest work with board was $2.02 in the Western States, after 
which follow in order, $1.87 in the North Central States; $1.62 in the 
North Atlantic; $1.10 in the South Central; and $1.03 in the South 
Atlantic. 

In the North Atlantic division the rate increased throughout this 


| period, 1866-1909, from $1.32 to $1.62; in the South Atlantic division 


from 79 cents to $1.03; in the North Central States from $1.31 to 
$1.87; in the South Central States from 92 cents to $1.10; and in the 
Western States from $1.93 to $2.02. 

Lower rates than the foregoing were paid for day labor in other 
than harvest work with board. The average for the United States 
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begins with 64 cents in 1866, followed by fluctuations similar to those 
of harvest wages, and ends the period in 1909 with $1.03. 

The gain during the forty-four years was from 86 cents to $1.16 
in the North Atlantic division; from 43 cents to 73 cents in the South 
Atlantic; from 83 cents to $1.32 in the North Central; and from 55 
cents to 82 cents in the South Central; while on the contrary there 
was a decline from $1.49 in 1866 and $1.50 in 1869 to $1.48 in 1909 
in the Western States. 


INDUSTRIALISM, TRADE, AND TRANSPORTATION. 


Several causes affecting farm wages were investigated in 1909. In 
the matter that follows dependence was placed on the census of 1900, 
except for the rates of’ wages. Farm wages are high in States in 
which there has been large development of manufacturing, mining, 
mechanical pursuits, trade, and transportation in comparison ‘with 
States poorly or less developed in these directions, and conversely 
wages are lower in those States in which agriculture is predominant 
than in States where it is a subordinate industry. States in which 
the urban population is a large percentage of the entire population 
are those States in which the wages of farm labor are higher than in 
those in which urban population is of minor account. 


RELATION BETWEEN PRODUCTION AND WAGE RATES. 


Necessarily in the long course of time the employing farmer 
must depend upon the value of his products for the wages that he 
pays to his laborers. He can not go on indefinitely paying wages out 
of capital, but he must in the general experience pay them out of farm 
products. Hence it follows as a matter of inference that farm 
wages may be higher in those States in which the value of the prod- 
ucts per worker is higher than in those States in which the value of 
products per worker is lower. 

This conclusion is amply substantiated in the investigation of farm 
wages in 1909. The highest wages are paid in the Western division 
of States, and in this division the average value of farm products per 
agricultural worker in 1899 was $759. Next below this division in 
both rate of wages and average value of farm products per worker, 
$678, is the North Central division; and third in order in both 
respects is the North Atlantic division. The South Central division 


is fourth in order in both rate of wages and value of products per | 


worker, which is $271; and last of all is the South Atlantic division 
in both respects, the average value of products per worker being $233. 
These values stand for gross amount of products, and not for net 
wealth produced. 
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WAGES SUPPLEMENTARY TO MONEY RATES. 


The nominal money rate of wages paid for farm labor by no means 
fully represents the real wages received by the laborer. There are 
two important additions to the nominal money rate of wages which 
enter little if at all into the thoughts and plans of agricultural 
laborers. A farm laborer receiving, say, $30 per month, as he did in 
the North Atlantic and North Central States in 1909, often receives 
supplemental wages in the form of use of dwelling and garden, ac- 
commodations for cow, pigs, and poultry. 

The value of the supplemental wage allowances was investigated 
in all parts of the United States, with the result that their estimated 
value per month is relatively a large addition to the nominal rate. 

In the case of the man receiving $30 in money wages, the rental 
value of dwelling and appurtenances would probably be about $3.25 
to $4.50. If tne farm laborer gets firewood as an item of supple- 
mental wages, its reported value per month ranges from about $1.06 
to $2.39, the latter figure being applicable to the $30 laborer in the 
North. 

It often happens that the laborer receives supplementary to his 
money rate of wages the privilege of pasturing his cow, horse, or 
swine, and the estimated monthly cost of this as an average for the 
United States is from 65 cents to $1.61. Or, there may be an allow- 
ance for feed outside of pasturage for cow, or horse, or swine, or 
poultry, and the cost of this as established by this investigation 
ranges from $1.11 to $3.11. 

A very common supplementary wage allowance in some parts of 
the country, especially in the North Central States, is the frequent 
use of a horse and buggy by the farm laborer. The monthly value 
of this has been estimated by the correspondents of the Bureau of 
Statistics in all parts of the United States, with the result that it 
ranges from 87 cents to $2.37. Or, the laborer may own a horse, and 
stabling and feed are provided by his employer in addition to the 
money rate of wages. For this service it is estimated that the cost 
ranges from 45 cents to $2 per month throughout the entire country. 

Perhaps the laborer’s family also receives without specific charge a 
considerable quantity of fruit. The value of this fruit is estimated 
on a monthly basis, although it may have been received within one 
season, and ranges from 62 cents to $1.64 monthly throughout the 
year. If the laborer is a single man, his employer hires a woman to 
do his laundry work as a part of the family wash, and the value of 
this service is estimated to range from 75 cents to $2 per month. 

No laborer receives all of these supplemental wages, but it often 
happens that he receives more than one item of them. If he is a man 
of family, an increase of his monthly money rate of wages by $5 
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to $10 worth of supplemental allowances and even more is not uncom- 
mon in many States. 


ADVANTAGE OF FARM WAGES IN PURCHASING POWER. 


If the farm laborer is comparing his nominal rate of money wages 
with the similar rate of the motorman or conductor of the electric rail- 
way who lives in the city, he must take into consideration the less 
costly living that he gets on the farm. In some respects it is a better 
living, against which of course there must be made a set-off of features 
_ that are in some respects worse. 

The farm laborer gets many things at prices which are as low as 
wholesale prices in the motorman’s city, and sometimes lower. He can 
get his supply of poultry at low prices, if he does not produce it him- 
self; and so with eggs, milk, and butter; sometimes flour and meal; 
very likely potatoes and other vegetables and fruit. At low prices he 
may also get fresh and salt pork, his fuel and, in many parts of the 
country, his tobacco. If he pays rent for his dwelling, he will pay, 
say, $40 per year, whereas the motorman with a family pays $150. 

All things considered—the allowances received by the farm laborer 
supplemental to the money rate of wages and the lower cost of many 
things that he buys as compared with the cost in the city—the farm 
laborer receiving nominally $30 per month really gets, in comparison 
with his situation as it would be if he lived in the city, perhaps more 
than the motorman or street-car conductor gets, and very likely in 
most cases a larger amount than he would be likely to earn in any 
occupation open to him in the city. 

The money wage rates of farm laborers have increased in a marked 
degree within the last few years, and in this respect a comparison may 
be made with the wages of workingmen. A still further comparison 
may be made between the purchasing power of the wages of the farm 
laborer in terms of food and the purchasing power of the wages of 
workingmen. The investigations of the United States Bureau of 
Labor make possible this comparison. 

If the mean wage rates of agricultural laborers for the years 1890- 
1898 be regarded as 100, the rate per month of the outdoor labor of 
men on farms in hiring by the year and season in 1890 is represented 
by 100.9. The relative number increased to 103.6 in 1893, and there 
was a sudden decline to 96.3 in 1894, after which there was an 
unbroken increase in this relative number until in 1907 it was 141.1. 

The purchasing power of the wages of the farm laborer in 1907 in 
terms of actual food consumption in comparison with the mean of 
1890-1898 is represented by the comparative number 117.1. In 1907 
the corresponding relative number standing for the wages of the 
workingman was 122.5 and the purchasing power of his wages in 
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terms of actual food consumption in 1907 is represented by the rela- 
tive number 101.7, as compared with the mean of 1890-1898 which, 
as before stated, is represented by 100. 

As time advanced after 1890 the farm laborer, setting out with 
wages having a relative purchasing power in terms of food about 
equal to that of the workingman, passed him in this respect in 1899, 
and rapidly gained upon him in subsequent years. 


QUALIFICATIONS OF LABORERS TO BECOME TENANTS. 


In the investigation of farm wages in 1909 inquiries were made to 
ascertain to what extent male outdoor farm laborers were qualified 
to become farm tenants. In the opinion of the correspondents who 
supplied answers, 48 per cent of the laborers of the South Central 
States are so qualified; 46 per cent in the North Central States; 37 
per cent in the Western; 35 per cent in the South Atlantic; and, low- 
est of all, 33 per cent in the North Atlantic States. 


ABILITY OF LABORERS AND TENANTS TO BECOME OWNERS. 


Correspondents were asked whether it was reasonably possible for 
farm laborers and tenants to save enough to buy a farm that would 
support a family even with the help of a mortgage, and their replies 
indicated that 72 per cent of farm laborers and tenants find it reason- 
ably possible to acquire farm ownership. The percentages for the 
geographic divisions are all over 70 and under 80—a remarkably uni- 
form condition of affairs with regard to this matter throughout the 
United States. 


SMALL MOVEMENT FROM CITY TO FARM. 


The movement from city to farm for the purpose of permanent 
farm life and labor, either for hire or under ownership, has hardly 
become general enough in this country to present recognizable pro- 
portions. There is a little of this movement here and a little there, 
but nearly all cases are sporadic. 

But there is one sort of labor that goes from city to farm which 
has become large enough to be perceptible, and that is seasonal labor 
for employment, not in general farming operations, but for special 
purposes. The migration of men from cities to follow the wheat 
harvest from Oklahoma to North Dakota is the best known feature of 
this sort of farm labor. It is not so generally known that women and 
children and some men, too, go from the city to the farm at certain 
seasons to harvest cucumbers to be sold to the pickle factory; to pick, 
grade, pack, and dry fruits; to harvest hops and berries, and dig 
potatoes, and so on with other crops that need a rush of labor at time 
of harvest. Some labor of this sort is applied also to the cultivation 
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of crops, as in pulling weeds from beets and onions, but this labor 
does not seem to be used much for cultivating crops and not at all for 
planting. 

HOLDING THE COUNTRY POPULATION TO THE SOIL, 


There are no indications that the town and city population will 
supply any considerable part of the agricultural labor of the future. 
At any rate, the farmer would not need to get his labor from the 
cities if he could hold the country population to the soil, and the 
recognition of the importance of retaining the children on the farm 
and of keeping country labor from migrating to cities is governing 
most of the work by Nation and States in behalf of agriculture. 

The old practice was to trust to the printed page for the instruction 
of the farmer, but in the course of time it was found that this was 
poorly productive of results. Then followed the farmers’ institute 
movement, which consisted of lectures; sometimes later with prac- 
tical demonstrations. 

In the meantime the United States Department of Agriculture 
and the experiment stations got into more practical lines of work by 
means of special advice in particular cases, formerly by mail and now 
also by personal visits; so that it has been discovered that the most 
successful promotion of agricultural knowledge and practice is caused 
by practical demonstration under the observation of the farmers to 
be instructed. 

The largest exponent of this latter plan of instruction is the farm- 
ers’ cooperative demonstration work, maintained in the South by 
the Department of Agriculture with outside financial assistance and 
with the effective help of farmers and planters, without whose aid it 
would be a failure. 

Along with the foregoing is the very recent movement to instruct 
country children in agriculture at the beginning of their school life 
and to continue this instruction in the high school and the college. 
In this way the foundation will be laid for successful farming, and 
such farming implies the retention of children upon the farm. 

Still further and to the same end, many agencies are at work upon 
the country people to improve their dwellings, their modes of living, 
their home life and their social life, which are already beginning to 
count against the unpleasantness of country life and in favor of 
making such life attractive. Influences of this sort, joined to the 
agricultural education of the young and to the practical teaching of 
the farmer how to do by doing, at the time when farming is prosper- 
ous and profitable, may be depended upon to save to our agriculture 
all the labor it will need for the maintenance of our National self- 
sufficiency. 
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INSPECTION OF IMPORTED FOOD AND DRUG PRODUCTS. 


By R. E. DOoo.irtte, 
Chief New York Food and Drug Laboratory, Bureau of Chemistry. 


LAWS .GOVERNING IMPORTED FOOD AND DRUG PRODUCTS. 
THE Foop anp Drucs Act, JUNE 30, 1906. 


The food and drugs act of June 30, 1906, which, as stated in its 
title, is “ An act for preventing the manufacture, sale, or transporta- 
tion of adulterated or misbranded or poisonous or deleterious foods, 
drugs, medicines, and liquors, and for regulating traffic therein, and 
for other purposes,” not only provides for the inspection of food 
and drug products of domestic manufacture that enter interstate 
commerce or are sold in the Territories or the District of Columbia, 
but also for the inspection, before entry into this country, of food and 
drug products produced in foreign countries and brought to the 
United States. 

Section 11 of this act provides that foreign food and drug products 
entitled to entry into this country must not only comply with the 
requirements for domestic products, but must not otherwise be dan- 
gerous to the health of the people of the United States nor of a kind 
that is forbidden entry into or forbidden to be sold or restricted in 
sale in the country in which they are made or from which they are 
exported, or be falsely labeled in any respect. In other words, the 
foreign products must conform to the laws of this country and also 
to those of the country in which they are produced or from which 
they are shipped. 

THE Drue Law oF 1848. 


For the regulation of the importation of foreign food and drug 
products into the United States there are, besides the food and drugs 
act, which is general, covering all classes of food and drug products, 
several laws more specific in character, covering only one product or 
class of products. One of the most important of these laws is the 
act of Congress approved June. 26, 1848, prohibiting the importation 
into the United States of adulterated and spurious drugs, medicines, 
and medicinal preparations. This act is more commonly known as 
the drug law of 1848. 
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Sections 2933 to 2935, and section 2937, (found on page 1936 of 
the U. S. Compiled Statutes, 1901, volume 2), give the detailed in- 
structions for the enforcement of this law, covering the exportation 
of rejected articles, etc. The Attorney General of the United States * 
ruled that this act was not repealed by the food and drugs act of 
June 30, 1906, and as a matter of fact both the acts are enforced 
through the cooperation of the Department of Agriculture and the 
Treasury Department in the inspection of this class of merchandise. 


THe TEA ACT. 


The first law regulating the importation of tea into this country 
was passed on March 2, 1883; this was repealed by the tea act of 
March 2, 1897,? which, like the drug law of 1848, is enforced by the 
Treasury Department.? Thus far tea has been subject to inspection 
under this Act only, all importations being compared with the stand- 
ards fixed each year by the Secretary of the Treasury, based on the 
standard samples submitted by a board of seven experts whom he ap- 
points. Section 3, referring to the establishment of these standards, 
reads as follows: 


Src. 3. Secretary of Treasury to establish standards. The Secretary of the 
Treasury, upon the recommendation of the said board, shall fix and establish 
uniform standards of purity, quality, and fitness for consumption of all kinds 
of teas imported into the United States, and shall procure and deposit in the 
customhouses of the ports of New York, Chicago, San Francisco, and such 
other ports as he may determine, duplicate samples of such standards; that 
said Secretary shall procure a sufficient number of other duplicate samples of 
such standards to supply the importers and dealers in tea at all ports desiring 
the same at cost. All teas, or merchandise described as tea, of inferior purity, 
quality, and fitness for consumption to such standards shall be deemed within 
the prohibition of the first section hereof. 


The following Treasury Decision shows the lines along which the 
two departments cooperate in tea inspection: 


(T. D. 31224.) - 
EXAMINATION OF TEA UNDER THE Fo0OD AND Drugs ACT. 


Beginning May 1, 1911, tea imported thereafter must be labeled to show the 
presence of artificial coloring or facing matter. 


TREASURY DEPARTMENT, 
January 17, 1911. 
To collectors and other officers of the customs: 


At the request of the Secretary of Agriculture and upon his representations 
as to the necessity therefor, under the food and drugs act, the department 


1 Opinions of Attorney General, 1906-8, vol. 26, p. 311. 

2 United States Statutes at Large, 1895-1897, vol. 29, pp. 604-607. 

3 See Customs Regulations, 1908, Treasury Department, for complete regulations govern- 
ing inspection of tea. 
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has decided to cooperate with his department to the end that packages of tea 
artificially colored or faced shall be so labeled. 

I am advised by the Secretary of Agriculture that, beginning May 1, 1911, 
all tea thereafter imported into the United States, both in large and small 
packages, must be labeled on each container to show the presence of any 
artificial coloring or facing matter therein. 

This regulation will not apply to teas imported prior to May 1, 1911. 

It is expected that such examination as the Department of Agriculture 
desires to make under the food and drugs act, to determine the presence of 
such foreign matter, will be made simultaneously with the examination under 
the tea inspection act of March 2, 1897, in order that there shall be the least 
possible delay to shipments. 

Should special regulations be required to minimize any inconvenience to 
importers and to secure harmonious cooperation between the two departments 
under the two laws governing the importation of tea, you will be duly advised. 

FRANKLIN MCVEAGH, 
Secretary. 


INSPECTION BY DEPARTMENT OF AGRICULTURE. 


Congress, in 1899, first authorized the Secretary of Agriculture 
to inspect foreign food products before their entry into the United 
States, but failed to make any appropriation for carrying on the 
work. The appropriation act of July 1, 1903, however, under the 
appropriation for the Bureau of Chemistry, provided funds for this 
work, and a clause of the act conferred upon the Secretary of Agri- 
culture practically the same authority for the inspection of imported 
food products as is now conferred by section 11 of the food and 
drugs act. During the first year the principal work consisted in 
the sending out of information and instructions to the shippers of 
food products of the foreign countries and to importers of this 
country regarding the requirements of the act. Through the coopera- 
tion of the Department of State arrangements were made whereby 
there were sent to the Bureau of Chemistry copies of all consular 
invoices covering shipments of food products, to each copy of which 
was attached a declaration of the shipper as to the place of produc- 
tion and character of the products covered by the invoice. Samples 
for analysis were obtained from the collectors of customs at the ports 
of entry, by request upon the Secretary of the Treasury. It was 
soon found, however, that the time required to ship the samples to 
Washington and transmit the findings to the collectors so interfered 
with the handling of the importations by the Treasury Department 
that the plan was not practical. Congress, by act of July 1, 1904, 
having continued the provisions for the inspection of the imported 
foods by the Secretary of Agriculture, it was decided to establish 
branch laboratories at the principal ports of entry. 

The first branch laboratory was opened at the port of New York, 
September 6, 1904. A new method for the inspection and sampling 


204 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


of the products when same were in the possession of the examiners 
of the Appraisers’ Department for classification purposes was 
devised. This system was found to overcome the delay and the 
following year branch laboratories were established at the ports of 
Boston, Philadelphia, Chicago, New Orleans, and San Francisco. 
Copies of the consular invoices covering shipments of food products 
to ports having no laboratory were sent direct by the consuls to the 
Bureau of Chemistry and from these such samples were ordered as 
were deemed necessary. Thus, at the time of the enactment of the 
food and drugs act of June 30, 1906, the Department of Agriculture 
already had in operation six branch laboratories situated at the 
principal ports of entry. 

Since the passage of the food and drugs act laboratories have been 
installed at Buffalo, Cincinnati, Detroit, St. Paul, Kansas City, Sa- 
vannah, Galveston, Seattle, Portland, Denver, St. Louis, Pittsburg, 
Omaha, Nashville, and Honolulu. The work of these laboratories, 
however, is not confined to the imported products. The inspection 
and analysis of domestic products as well as the imported constitute 
the work of these laboratories. A plan has been devised whereby 
shipments of food and drug products presented for entry at ports 
having no laboratory are reported to the laboratory of that customs 
district, and it may be said that a very complete system for the in- 
spection of food and drug products of foreign production before their 
entry into the United States is now in operation. It should not be 
inferred from this that every individual shipment of food or drug 
product is inspected before it is permitted to enter the country. This 
would require a force of inspectors and chemists greatly outnumber- 
ing all now employed for the inspection of both the domestic and im- 
ported products. Those products most subject to adulteration are 
the most closely inspected and the range of products extended as cir- 
cumstances and the data collected indicate the desirability of paying 
special attention to certain classes of foods. 

Investigations both as to composition of products and methods for 
the detection of adulterants are constantly under way, and upon the 
findings are based new rules and regulations for insuring the purity 
of the products. Products or classes of products seldom sophisticated 
are only occasionally examined. 


INSPECTION PROCEDURE, 
EXAMINATION OF INVOICES. 


It may be of interest to outline the procedure followed at the port 
laboratories in the inspection of imported food and drug products. 
The work is closely identified with the work of the Customs Division 
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of the Treasury Department in the classification of goods for duty 
purposes. All shipments of goods, whether food or not, when pre- 
sented for entry into this country, must be covered by an invoice set- 
ting forth the amount and value of the goods, signed by the Ameri- 
can consul of the country from which the goods are shipped. When 
the goods arrive at the port of entry this consular invoice, together 
with the bill of lading, is presented to the customs department and 
from it is approximated the duty. The filing of these papers is called 
an “entry.” The invoice, together with representative portions of 
the goods, is delivered to the appraiser of merchandise, who classifies 
the same and fixes the valuation thereof. The major part of the 
shipment, in the meantime, is released to the consignee under proper 
bond for its return if needed, a special form of bond being required 
for food products. It is while the invoice and merchandise are in 
the possession of the appraiser that the food and drug products are 
inspected by a representative of the Department of Agriculture. 

The Secretary of the Treasury, at the request of the Secretary of 
Agriculture, has issued general instructions to the customs officials at 
the various ports of entry to afford the officers of the laboratories 
of the Department of Agriculture opportunity to inspect all ship- 
ments of food and drug products and to furnish such samples there- 
from as may be requested.!' No invoice covering food or drug prod- 
ucts is permitted to be returned by a customs examiner until it has 
been inspected by a representative of the Department of Agriculture. 
The inspecting officer of the laboratory examines the invoices as 
received by the examiners having the various products in charge 
at intervals arranged according to local conditions. If the inspec- 
tion of an invoice reveals no product from which a sample is desired 
or further examination necessary, the officer stamps the invoice “ No 
sample desired by U. S. Dept. Agriculture.” An invoice so stamped 
may be returned to the collector or passed to another examiner with- 
out further detention. If the inspection of an invoice reveals a 
product from which a sample is desired for analysis or further exam- 
ination, the inspecting officer attaches to the invoice a “Sample 
requested ” tag, on which is designated the particular item from 
which a sample is desired and the amount. It then becomes the duty 
of the examiner having the invoice in charge to procure the sample 
and forward the same at once to the laboratory, and also to notify 
the consignee of the goods that sample has been taken for analysis 
and that he shall hold the shipment intact until the analysis is com- 
pleted and he shall receive further notice from the Department of 
Agriculture. 


1Customs Regulations, 1908, page 422. 
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It often develops that the inspecting officer is unable to determine 
from the information contained in the invoice whether or not a sam- 
ple should be requested. In such cases he attaches a “ detention ” 
tag to the invoice, which retains the invoice in the possession of the 
examiner until the goods covered by the same are received and can 
be inspected by the officer to determine whether or not analytical 
examination is necessary. After completion of this inspection the 
invoice is stamped “ No sample desired,” or a “ Sample requested ” 
tag is attached, as is deemed necessary. 


FLOOR INSPECTION. 


All goods when opened on examining floors for classification by the 
examiners are inspected by the officer of the Department of Agri- 
culture. Frequently the examination of labels, condition of product, 
etc., are all that is necessary and can be done as well on the exam- 
iner’s floor as elsewhere. Frequent analysis of brands or lines of a 
manufacturer’s products acquaints the examiner with the character 
of the product, and an inspection to determine the presence or 
absence of declaration of added materials may be all that is necessary. 
This form of inspection greatly facilitates the work, as it lessens the 
number of samples sent to the laboratory for analysis. 


SAMPLING AND ANALYSIS. 


Proper record of all invoices and products inspected and samples 
requested is made. Bulk goods, such as wines and oils in casks, 
coffee, spices, fruits, etc., which are not delivered to the appraisers’ 
warehouse are inspected by means of samples secured by request 
upon proper examiner when, from the inspection of the invoice, the 
inspecting officer deems it necessary to have such samples. 

All samples requested by the inspector are delivered by the ex- 
aminer to the laboratory at the earliest moment possible. Because 
of the large volume of importations at the principal ports it is neces- 
sary to expedite all work in connection with the importations as 
much as possible to prevent congestion and delay of business. On 
receipt of the samples at the laboratory they are properly recorded 
and the required analysis and inspection made with the least pos- 
sible delay consistent with thorough work. 


RELEASE. 


If, in the opinion of the chief of the laboratory, the results show 
that the sample does not violate any of the provisions of the food 
and drugs act, the importer is notified that no further action will be 
taken by the Department of Agriculture. This is termed a release 
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for the shipment, but it will be noted that no information is given 
the importer as to the result of the examination. Often shipments 
are released when there is an uncertainty as to whether or not the 
goods are in violation of the act and no question of injuriousness to 
health is involved. In such cases further analysis or investigation 
is made or samples are submitted to the Chief of the Bureau for his 
opinion, and when the question is finally decided the importer is 
notified for his information and guidance in regard to future im- 
portations. 


ACTION ON GOODS DEEMED ADULTERATED OR MISBRANDED. 


If, in the opinion of the chief of the laboratory, the results of 
analysis or inspection show a consignment to be in violation of the 
law, the collector of customs is requested to obtain actual possession 
of the same and the importer is notified of the nature of the findings 
and a date fixed at which time he may present in person or in writing 
any evidence to show why the shipment should not be excluded from 
entry into the United States for reason of the violation of the food 
and drugs act. 

At the expiration of the time stated in the notice of hearing to 
the importer, the chief of the laboratory considers any evidence sub- 
mitted, the results of the examination of the sample, information 
contained in invoice, and any other facts in his possession relating 
to the case, and decides whether or not the shipment is in violation 
of the act. If the decision is in accordance with precedent estab- 
lished by the decisions of the Board of Food and Drug Inspection 
and the Secretary of Agriculture, the chief of the laboratory com- 
municates his decision direct to the collector of customs. If the de- 
cision involves an interpretation of a regulation or a subject not 
already passed upon by the Board of Food and Drug Inspection and 
the Secretary, and for which there is no precedent, the evidence and 
files of the case are forwarded to the Chief of the Bureau of Chem- 
istry for consideration by the Board of Food and Drug Inspection 
and the Secretary, in which case the decision is reported to the 
Secretary of the Treasury, who instructs the collector of customs as to 
the disposition of the goods in question. 

Products found to be in violation of the law are refused admission 
and required to be reshipped beyond the jurisdiction of the United 
States. If not reshipped within three months they are destroyed by 
the collector of customs. Often, where the violation consists of mis- 
branding which may be corrected by label, permission is given by the 
Treasury Department to relabel the product under proper super- 
vision in such a manner as to meet the requirements of the law, after 
which the goods are admitted. The privilege of relabeling is gen- 
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erally granted only in the first case of violation. Shipments, part — 
of which may be in violation of the law for reason of damage or — 
inferiority, may in some instances be separated under proper super- | 
vision and the sound portion allowed entry. The law as it refers to 
imports is enforced by simply refusing the admission of any products — 


that are in violation of its provisions. The loss of the products, with — 


the consequent loss of trade, expense of exportation, etc., has been — 
found very effective in the enforcement of the law and is sufficient — 
penalty in most instances. 


IMPORTED FOODS AND DRUGS AND THEIR SOPHISTICATION. 


VARIETY AND VALUE OF IMPORTATIONS. 


Few persons not associated with the import trade appreciate the | 


proportion of food and drug stuffs that is produced in foreign © 
countries and shipped into the United States. It is the general opin- 
ion that the imported products are confined almost entirely to the lux- 
uries, but the enumeration of a few of the principal products im- | 
ported shows that this is not the fact, but that they form a consider- 
able part of the supplies of every household. For instance, all of 
our coffee, cocoa, tea, and spices, such as pepper, allspice, ginger, nut- 
meg, mustard, etc., are imported; the greater portion of our sugar 
and olive oil is produced in foreign countries, and all of the orange 
and lemon oils. Great quantities of fresh fruits, as lemons, pine- 
apples, bananas, etc., and of dried fruits, as figs and currants, are — 
imported annually; also dried and salted fish and fish preserved in 
oil, such as sardines; and many of the canned vegetables, as tomatoes, 
artichokes, mushrooms, peas, beans, etc. There are also the various 
macaronis and pastes from Italy and France and the preserved 
fruits, marmalades, etc., of England and Germany, as numerous 
almost as those of domestic production. 

Of the crude drugs only the most important ones will be men- 
tioned, such as belladonna leaves and roots, cinchona, henbane, stra- 
monium, digitalis, ipecac, coca, jalap, asafetida, nux vomica, sar- 
saparilla, senna, scammony, the various balsams, etc., to remind us 
that they are all of foreign production. The volume of these prod- 
ucts annually shipped into the United States is enormous. During 
the fiscal year ending June 30, 1910, there were entered and passed 
at the port of New York 92,000 invoices covering shipments of food 
products having a total value of $84,920,207, while the value of the 
drug importations for the same length of time was $8,483,532. 
About 75 per cent of the food and drug products imported into the 
United States are entered at the port of New York. 
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EDIBLE OILS, 


One of the principal classes of products that have been subjected to 
thorough inspection because of suspected adulteration is the edible 
oils. The principal edible oils imported are the olive, sesame, and 
peanut, the last two mentioned being of little importance in compari- 
son with the first. The value of these products entered at the port 
of New York for the fiscal year ending June 30, 1910, was $3,500,000. 
When the inspection was first begun, several shipments of olive oil 
- adulterated with peanut oil were found. Of late very few adulter- 
ants have been found in the olive oil as imported, the principal sophis- 
tication being its admixture with cdtton-seed or sesame oil after it has 
reached this country. 


MEATS AND MEAT. PRODUCTS, 


A class of products subject to very strict requirements for entry 
into the United States covers the meats and meat-food products. 
These consist principally of the smoked and canned meats, such as 
hams, bacon, sausage, etc., coming principally from England and 
Germany, and the fresh meats, as mutton and beef, from Canada, 
Australia, and South America. The total value of these entered at 
the port of New York during the past year was $534,361. To prop- 
erly protect the health of the people of the United States, it is 
required that all imported meats and meat-food products shall be 
subject to the same inspection as the domestic products; therefore all 
shipments of these products must be accompanied by the certificate of 
an official veterinarian of the city or district in which the product was 
produced. This certificate must show that the animals were subject 
to competent ante-mortem and post-mortem examination and found 
free from disease and that the products have not been treated with 
chemical preservatives. The meat on arrival here is also subjected to 
inspection. The canned and smoked meats are examined for pre- 
servatives, artificial coloring matter, etc., and the fresh meats by the 
Bureau of Animal Industry for presence of diseased tissue. The 
principal adulterants detected have been boric acid for preservative 
purposes in bacon and sausages and artificial color in sausage. 


FISH. 


Of the many kinds of fish imported into this country the sardine 
has been most subject to adulteration and misrepresentation. The 
choicest sardines are caught off the coast of France and are cooked 
and packed in olive oil. Prior to the enactment of the inspection law 
it was a very common practice to label the fish packed in other coun- 
tries, particularly Spain and Portugal, in the French language and 
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in such manner as to lead the purchaser to believe that he was obtaining 
a French product, when as a matter of fact it was not. Cotton-seed 
oil was also often substituted for olive oil, although the product was 
labeled as packed in olive oil. Other forms of adulteration consisted 
of the substitution of one kind of fish for another of greater value. 
It has also been found that some of the tinned fish, especially when 
packed with acid materials like tomato sauce, dissolve large quantities 


of tin, which may render the product injurious to health. This often — 
results also from imperfect processing and canning. There was im- — 


ported at the port of New York last year $4,319,167 worth of fish. 
Another fish product that has been found to be adulterated often 
is caviar. The true caviar comes principally from Russia, though 
often shipped through German ports. Because of the limited supply 
and consequent high price of this product the roe of other fish is 


often substituted for that of the sturgeon, and the product, particu- _ 


larly the substituted one, is often preserved with a chemical preserva- 
tive, the favorite apparently being salicylic acid. 


COFFEE, COCOA, ETC. 


The coffee imported into the United States exceeds in value that of | 


any other one product. The total value of the coffee entered at the 
port of New York last year was $42,646,755. This product is prac- 
tically all imported in the green state and therefore little adulteration 
is practiced. The principal inspection consists of an examination 
for damaged goods. “ Black Jack,” a trade name given to berries 
which because of damage have turned black, is prohibited entry. 
Recently a few importations of a product designated as caffein- 


free coffee have come to the notice of the Department, all of which | 
were found not to be free from caffein, but to have had about 75 or 80 


per cent of the caffein removed. 


SPICES AND CONDIMENTS. 


The annual importation of spices and condiments at the port of — 


New York is valued at about $3,000,000. Aside from paprika prac- 
tically all of these are imported as whole spices. One of the most 
objectionable forms of adulteration practiced is the substitution of 
the exhausted spice, i. e., spice from which the essential oil has been 
removed, for the genuine. This practice is also difficult to combat 
for the reason that often such spices are shipped to this country 
labeled to show exactly what they are, though there can be no use 
for them after entry except as a diluent of the genuine article. The 
inspection work also reveals many instances of damaged, worm-eaten, 
and moldy spices, which are unfit for food purposes. 
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A product of quite recent introduction, which is now imported into 
this country in large amounts, is paprika, or sweet red pepper. The 
principal sophistication consists in grinding the product with oil, for 
the purpose of bringing out the red color, and thus pods, which were 
off in color, may be made to look of a better grade. 


WINES AND LIQUORS. 


As is well known, the wines and liquors are among the principal 
imports received in this country. The total value of the imports of 
these products at the port of New York for the last fiscal year was 
about $5,000,000, and their inspection constitutes one of the principal 
classes of import’ work. The misbranding consists principally in 
misrepresentations as to kind, quality, and place of production. 


OTHER FOOD PRODUCTS. 


Many other products might be mentioned, such as cheese, which is 
often made from milk from which all, or part, of the fat has been 
removed, which fact is not stated on the label, and the various pre- 
served and canned fruits in which glucose is substituted in whole or 
in part for sugar, as the sweetening agent, etc.; but the products 
already mentioned indicate the general classes of food products 
brought to this country and subjected to inspection under the food 
and drugs act. The imported products are in general subject to the 
same forms of adulteration and misbranding as those of like kind of 
domestic production. 

CRUDE DRUGS. 


No class of imported products subject to inspection under the pro- 
visions of the food and drugs act have shown more marked improve- 
ment than the crude drugs. By the cooperative plan of inspection 
that has been established between the Department of Agriculture 
and the Treasury Department practically every shipment of these 
products is carefully inspected by the most efficient analysts and 
examiners. The following brief summary of the work of the New 
York laboratory for the fiscal year ending June 30, 1910, shows the 
kind and character of these products: 

BELLADONNA LEAVES.—From about 60 shipments examined, less 
than 10 per cent have been deficient in assay. Of these, about one- 
half contained scopola leaves. 


BeELLaDONNA ROOT.—About 20 shipments were examined. Three of 
these contained poke root. 

AsaretipA.—This commodity, although there has been a consider- 
able improvement, is still as a rule of poor quality. Of 45 shipments 
examined more than half did not come up to the U. S. Pharmacopeeia 
standards. 
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CincHona.—Twenty-eight shipments were entered. All samples 
taken were above the U. S. Pharmacopeeia standard. 


BEenzo1n.—T wenty-one shipments were entered. Almost all passed 
the 15 per cent insoluble standard. Several, however, were entered 
for “ technical purposes only,” and declared 25 per cent insoluble in 
alcohol. 


JaBorANDI.—With the exception of one sample, consisting of a false — 


variety with alkaloid, all the jaborandi has been of excellent quality, 
assaying about 0.75 per cent. 


Coprarpa.—One hundred and five shipments were entered; but 2 
per cent contained foreign resins. Copaiba has improved to such an 


extent that the South American importations are practically pure. — 


Five large shipments of African balsam were entered, consisting of 
about 200,000 pounds. 


Baxsam Peru.—Sixty-two shipments were entered. The San Sal- 
vador and Colombian varieties are up to the U. S. Pharmacopeeia 
standard. 


Synruetic Prru.—A very close imitation of the natural article has 
been offered, but the majority brought in for technical use only. Nine 
shipments of “ Perugene ” were entered in the same way. ~ 


Henpane.—Of over thirty shipments entered, although many assay 
as high as 0.13 per cent, yet over 20 per cent are deficient in alkaloid, 
due to the excessive amount of sand mixed with the leaves. 


Srramonium.—Thirteen shipments were entered, all of which were 
of good quality. 


QUINCE SEED.—Sixteen shipments were entered. Over 75 per cent 
were detained because of excessive foreign material, averaging 40 
per cent. 


JaLap.—Lighty-four shipments were entered. Of eleven samples 
analyzed, but one was deficient in resin. 


Rhubarb, colchicum, chamomile, ipecac, coca, tolu, and guarana 
continue to be of excellent quality. 

The extent of the work done at the twenty-one port laboratories in 
the inspection of imported foods and drugs alone is indicated by the 
following figures: During the last fiscal year 87,265 floor inspections 
were made and 8,217 samples were examined, of which 3,087 were 
found to be misbranded or adulterated. Of this number, 1,632 were 
reported illegal from the New York laboratory alone, 4,014 samples 
having been examined and 47,821 floor inspections made at that point. 
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NITROGEN-GATHERING PLANTS. 


By Karu F, KELLERMAN, 


Physiologist in Charge of Soil-Bacteriology and Water-Purification 
Investigations, Bureau of Plant Industry. 


INTRODUCTION. . 


During the nineteenth century it "was the pastime of scientists of 
a statistical turn of mind to calculate the probable date of the ex- 
haustion of the world’s supply of combined nitrogen. Earlier 
investigations had shown that crop plants could not use the nitrogen 
of the air and that they required for their growth large quantities 
of combined nitrogen, by which is meant nitrogen chemically united 
with other elements and thus forming ammonia, nitrates, etc. At 
this time it was known further that there were constantly in action 
many processes by which nitrogen could be released from its com- 
‘bined state and added to the supposedly useless supply of gaseous 
nitrogen in the atmosphere. No methods or processes for changing 
large quantities of nitrogen gas into forms available for plant food 
were known, and as it was recognized that animal life was absolutely 
dependent upon the vigorous continuation of plant life, one can 
appreciate the point of view of the alarmists, who believed that 
within a century the then existing supply of available combined 
nitrogen of the world would be exhausted and that all the living 
beings upon the earth would starve to death. 

Fortunately for our peace of mind, the last two decades have wit- 
nessed so many advances in the knowledge of the natural processes 
for the maintenance of available combined nitrogen, as well as the 
discovery and development of practical artificial processes for fixing 
or combining with other elements the nitrogen of the air in forms 
suitable for use as fertilizers, that the question of the nitrogen supply 
for our agricultural land is no-longer a bogey with which to scare the 
rising generation. 

There is no doubt that as much combined nitrogen as is desirable 
can be constantly at the command of the farmer. The methods for 
Maintaining the proper supply on the most economical basis, both at 
the present time and also considering the necessity of maintaining 
the fertility of the soil, are now the problems before the agricultural 
‘specialist. It is evident that as yet the knowledge in -this field is 
‘incomplete, and it is believed that conclusions regarding the best 
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farm practice depend upon extending the scope of investigation to 


include not only the present agricultural crops, but also those plants” 


which are generally considered useless or unimportant. 


THE DIFFERENT GROUPS OF NITROGEN-GATHERING PLANTS. 


Everyone is now more or less familiar with the ability of clovers, 
vetches, peas, and other members of the Leguminose that bear sym- — 


biotic bacterial nodules upon their roots to fix and utilize as food the 


nitrogen of the air. It is less generally known that certain other 


plants, entirely distinct from the Leguminose, also bear symbiotic 
bacterial root nodules and have nitrogen-gathering properties. As a 
matter of fact, the nitrogen-gathering property of all of these plants 
is due to the bacteria of their root nodules, or, to speak with scien- 
tific accuracy, the bacteria themselves are the nitrogen-gathering 
plants; from our present knowledge it seems safe to assume that a few 
species of bacteria and perhaps a few species of fungi and alge are 
the only plants which have the power to fix atmospheric or gaseous 
nitrogen and make it available for plant food for the higher plants. 
All of these microscopic plants are undoubtedly of economic impor- 


tance, although it is probable that the three types which excel in — 
nitrogen-fixing ability are the species of Clostridium, which fix nitro- — 


gen when given the proper food and deprived of oxygen; the species 


of Azotobacter, which fix nitrogen when supplied with oxygen as well — 


as suitable food ; and the bacteria of the symbiotic root nodules, which 
usually have a slight power of fixing nitrogen when supplied with 
oxygen and suitable food, but which reach their greatest effective- 


ness in manufacturing plant food from the nitrogen of the air © 


when growing in the nodules on the roots of higher plants. 
THE DIFFERENT TYPES OF ROOT NODULES. 


It is usually considered that slightly different varieties of a single 


species of bacterium produce the nodules upon the different species of — 


the Leguminose, respectively, and curiously enough it seems that ad- 
ditional varieties of the same species of bacterium perform similar 
functions for the nonleguminous plants which are supplied with 
nitrogen-fixing root nodules. 


A comparison of the nitrogen-fixing nodules found upon the roots — 


of different plants is interesting. It must be remembered that the 
nodules are in reality roots or rootlets which, because of the presence 
of the nitrogen-fixing bacteria within their cells, have developed 
abnormally to form the characteristic swollen root tubercles or 
nitrogen-gathering nodules instead of the ordinary form of root. It 
is to be expected, as each kind of plant has a slightly different root 
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- development, that the root nodules will develop in a correspondingly 
typical manner. As a matter of fact the nitrogen-fixing root nodule 
of any kind of plant is almost as definite and characteristic for that 
plant as any morphological point of differentiation, such as the shape 
of the leaves or the arrangement of the leaves on the stem. 

As shown in Plate VII, the different types of nodules found in the 
Leguminose vary from solitary, small, round forms to large, lobed, 
and clustered ones. The small spherical or club-shaped and some- 
what lobed nodules shown in Plate VIT, figures 1, 2, and 3, are charac- 
teristic of red clover (Trifolium pratense L.), white clover (7. repens 
L.), alsike clover (7. Aybridum L.), and crimson clover (7'. incar- 
natum L.). The typical form for these species is the lobed club shape. 
The simple club shape occurs on the smaller roots, and is the inter- 
mediate stage between the small spheres and the fully developed lobed 
club-shaped or fan-shaped forms, while the small spheres are merely 
young and undeveloped nodules. A somewhat similar nodule is 
found upon the roots of alfalfa (Medicago sativa L.), sweet clover 
(Melilotus alba Desv.), and bur clover (Medicago arabica (l.) All.), 
yet here, as shown in Plate VII, figure 4, the club forms are usually 
longer and more branched. Often the branched lobes resemble the 
outstretched fingers of a hand. A third variety of the club shape is 
found on the roots of garden peas (Pisum sativum L.), field peas 
(P. arvense L.), sweet peas (Lathyrus odoratus L.), hairy vetch 
(Vicia hirsuta S. F. Gray), common vetch (V. sativa L.), and one 
of the acacias (Acacia dealbata Link.). There is little chance, how- 
ever, of confusing this type with the two types previously described ; 
as shown in Plate VIII, figures 1 to 4, the branching of the lobes is 
less decided, and both the lobes and the entire nodules are larger and 
coarser in appearance. 

The spherical nodule is perhaps the most common form. As shown 
in Plate IX, figures 1 to 7, it is found upon the roots of the cowpea 
(Vigna unguiculata (L.) Walp.), locust (Robinia pseudacacia L.), 
lima bean (Phaseolus lunatus L.), garden bean (P. vulgaris L.), mung 
bean (P. radiatus L.), peanut (Arachis hypogea L.), and some of 
the acacias (Acacia latifolia Benth. and A. esterhazia Mackay). The 
nodules of the roots of the soy bean (Glycine hispida (Moench) Max- 
im.) are spherical, but they are usually distinguished from those of 
other plants by the slight parallel ridges or stripes upon the surface. 
The nodules of the yellow lupine (Lupinus luteus L.), though funda- 
mentally of the spherical type, are usually found to be angular or 
irregular in outline. The bean-shaped nodule shown in Plate X, 
figures 1 to 5, is found upon the roots of the majority of the acacias 
(Acacia armata R. Br., A. cyanophylla Lindl., and A. farnesiana 
Willd.), the horse bean (Vicia faba L.), and the Tangier pea (Lathy- 
rus tingitanus L.). Though the’ shape of the nodules is very nearly 
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the same, it should be noted that the surface of those upon the roots of 
the Tangier pea is peculiarly rough or uneven, and, in fact, in mature 
nodules may be almost spiny. The largest nodules known at the 
present time occur upon the roots of the velvet bean (Stizolobium. deer- 
ingianum Bort). They are often found almost equal in size to a base- 
ball, but as shown in Plate XI, figure 1, they are as characteristic in 
general appearance as they are remarkable for their size. The entire 
nodule is a compact ‘cluster of thick branches, but the branches are so 
tightly pressed together, except near the periphery, that upon casual 
inspection one would suppose the nodules to be solid spheres studded 
with wartlike outgrowths. 

The nodules described in the preceding paragraphs all occur upon 
the roots of different representatives of the Leguminose. Nitrogen- 
gathering nodules which occur upon the roots of plants not belonging 
to the Leguminose are shown in Plates XI to XIV. The nodule of 
the alder (Alnus crispa ( Ait.) Pursh.), shown in Plate XI, figure 2, is 
very much the same in outline as the type found upon alfalfa, sweet 
clover, etc. It is always dark colored, however, and especially in the 
central and older portions is of a hard and woody texture. The same 
description would apply to the nodules of the New Jersey tea 
(Ceanothus americanus L.), shown in Plate XI, figure 3, as well as to 
those of the buffalo berry (Lepargyrea canadensis (u.) Greene) and 
silver berry (Hleagnus argentea Pursh.), shown in Plate XII, figures 
1 and 2. The nodules of the mountain balm (Ceanothus velutinus 
Dougl.), shown in Plate XITI, figure 1, and of the sweet fern (Comp- 
tonia peregrina (l.) Coulter) are very similar to those found upon 
the vetches, sweet pea, garden pea, etc., though, as in the case of the 
alder, the texture of the nodule is much more woody than those upon 
the roots of the Leguminose. 

The nodules of several representatives of the Cycadacez are shown 
in Plate XIII, figure 2, and in Plate XIV, figures 1 to 3. In view 
of the variation in type among other families and genera the simi- 
larity of the nodules of these plants is very striking. They are all 
fundamentally of the branched vetch or velvet-bean types, though 
considerable difference is shown in the shape and form of the 
branches. No one could mistake the nodule of Encephalartos vil- 


losus Lem., for instance, for that of Cycas circinalis L., yet any of — 


these nodules would be recognized as belonging to the Cycadacez. 
Some investigators would question the inclusion in this category of 
the nodules of the Cycadacee. Nitrogen-fixing bacteria, apparently 
similar to the bacteria isolated from the Leguminose, have been 
isolated from nodules of various Cycadacee, as well as from the 
other nonlegumes shown in Plates XI, XII, and XIII, however, and 
it seems reasonable to consider different varieties of this organism 
_the causal and essential agent of thé symbiotic root nodules thus far 
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Fic. 3.—ALSIKE-CLOVER NODULES. 


Fic. 4—ALFALFA NODULES. 


ROOT NODULES CAUSED BY NITROGEN-FIXING BACTERIA—I. 
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Fig. 3.—VETCH NODULES. 
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Fic. 4.—NODULES OF ACACIA DEALBATA. 


ROOT NODULES CAUSED BY NITROGEN-FIXING BACTERIA—II. 
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Fic. 1.—NODULES OF ACACIA ESTERHAZIA. 


Fic. 4.—SoyY-BEAN NODULES. 


Fic. 5.—LIMA-BEAN Fic. 6.—LUPINE NODULES. Fig. 7.—MUNG-BEAN 
NODULES. NODULES. 
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Fic. 1.—NODULES OF ACACIA ARMATA. 


Fic. 4.—TANGIER-PEA NODULES. 
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Fic. 5.—HORSE-BEAN NODULES. 


ROOT NODULES CAUSED BY NITROGEN-FIXING BACTERIA—IV. 
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Fic. 1.—VELVET-BEAN NODULES. 


Fig. 2.—ALDER NODULES. Fic. 3.—NeEw JERSEY TEA NODULES. 


ROOT NODULES CAUSED BY NITROGEN-FIXING BACTERIA—V. 


Yearbook U. S. Dept. of Agriculture, 1910. 


Fic. 1.—BUFFALO-BERRY NODULES. 


Fic. 2.—SILVER-BERRY NODULES. 


ROOT NODULES CAUSED BY NITROGEN-FIXING 


PLATE XII. 


BACTERIA—VI. 
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FiG. 1.—MOUNTAIN-BALM NODULES. 


Fic. 2.—NODULES OF ENCEPHALARTOS VILLOSUS. 


ROOT NODULES CAUSED BY NITROGEN-FIXING BACTERIA—VII. 
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Fic. 1.—NODULES OF CYCAS CIRCINALIS. 


PLATE XIV. 
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Fic. 2.—NODULES OF CYCAS SEEMANNI 


Fic. 3.—NODULES OF ENCEPHALARTOS HORRIDUS. 


ROOT NODULES CAUSED BY NITROGEN-FIXING BACTERIA—VIII. 
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discovered. It is true that the Cycadaceze have at present no agri- 
cultural significance. Whatever value they may have for present 
investigations will be comparative and will depend upon the pos- 
sibility of learning the role which they played historically in the 
maintenance of the nitrogen supply. 


THE RELATION OF NITROGEN-FIXING PLANTS TO THE POTENTIAL SUPPLY 
OF NITROGEN. 


From the point of view of the modern agronomist it is necessary 
to consider the nitrogen supply of any field as divided into the quan- 
tities which are in available form for plant food and those not in | 
immediately available form; it is further necessary to differentiate 
between the actual or existing supply of nitrogen and the probability 
of the replenishment or regeneration of the supply. Though it is 
not possible to draw hard and fast lines between the available, un- 
_ available, actual, and potential nitrogen of the soil, these subdivi- 
sions are in reality fundamentally distinct. Nitrogen is available 
as plant food chiefly in the form of nitrate or ammonia, though for 
practical purposes organic nitrogenous material, such as manure, 
tankage, dried blood, ete., that in almost any kind of soil decomposes 
and forms ammonia, should be included. In many soils only a small 
and insufficient fraction of the total nitrogen actually present is 
available. This is a direct result of improper biological conditions 
in the soil and is usually, if not always, due indirectly to improper 
physical or chemical conditions, such as imperviousness to air and 
water, a tendency to become waterlogged or to bake, the lack of 
phosphates or of lime, ete. Successful farm practice presupposes 
the amelioration or prevention of such conditions, and as an obvious 
corollary demands that the soil be kept in such good tilth that the 
various groups of nitrifying bacteria may be actively engaged in 
changing the organic nitrogenous compounds into suitable food to 
be used by the various crops. This assimilation of nitrogen by the 
growing crop and the washing away of available plant food in the 
drainage water in regions of heavy rainfall are responsible for the 
annual removal of large quantities of nitrogen from cultivated fields. 
Under ordinary agricultural conditions, therefore, the potential 
nitrogen supply is of the greatest importance. In truck farming 
and, in fact, in many types of intensive cropping, the potential 
nitrogen supply may be largely artificial, depending upon the ap- 
plication of nitrogenous fertilizers. It then becomes a question of 
economics as well as a study of the maintenance of fertility to de- 
termine how much fertilizer to apply to secure the maximum net 
profit from a continuous series of crops. 
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In rotation systems which include clover, cowpeas, or other nitro- 
gen-gathering crops either for hay or for green manure, the nitrogen 
supply, though naturally produced, is still largely under the control 
of the farmer and depends upon his ability to grow well-inoculated 
nitrogen-gathering crops at intervals which in the older agricultural 
regions have been empirically determined. The practical utilization, 
however, of the nitrogen-gathering plants which have no recognized 
_value as crop plants up to the present time has been largely accidental. 
In spite of the fact that virgin land as well as worn-out land that has 
been allowed to “ go wild ” is generally rich in nitrogen, little, if any, 
attention has been given to the plants responsible for the nitrogen 
fixation. Nor is this a point of merely academic interest. Though 
but little time can be given to land which is not producing money 
crops, it is not improbable that only slight and occasional attention 
directed to encouraging the apparently valueless nitrogen-gathering 
plants would materially aid in maintaining the fertility of unused 


fields, as well as in forcing the worn-out or waste areas to reclaim — 


themselves partially. 

The alder, New Jersey tea, silver berry, buffalo berry, and sweet 
fern among the nonlegumes and numerous native and ordinarily 
unnoticed legumes belonging to the genera Kuhnistra, Psoralea, 
Genista, Baptisia, Melilotus, Amorpha, etc., occur throughout wide 
areas in the United States and with little trouble could be extended 
over much of the unused land. This is one of the simple and inex- 
pensive but none the less valuable possibilities for the conservation 
and enhancement of the agricultural resources of the country. For 
in agriculture, even more than in other lines of science or business, it 
is necessary to plan constantly for future improvement and expansion. 


CONCLUSIONS. 


The plants which are of importance to us in the present epoch are 
the legumes which can be included in cropping systems; the legumes 
and root-noduled nonlegumes which can not be used in modern inten- 
sive agriculture, but upon which the potential fertility of land now 
unused may perhaps depend; and last, but not least, upon the types 
of microscopic plants of which Clostridium and Azotobacter are rep- 
resentatives. These bacteria are undoubtedly important both in sup- 
plying nitrogenous food in intensive systems of agriculture and in 


aiding the nitrogen-gathering legumes and nonlegumes to maintain or - 


increase the fertility of virgin soils. The determining of the proper 

roles for these various activities, the possibilities of the control and 

economic enhancement of the desirable functions, the recognition of 

the practical limits of biological factors in farm practice, as well as 

when and how to use nitrogenous fertilizers profitably—upon these 

things the economic maintenance of the agricultural nitrogen supply 
_ will depend. 


SOME OF THE MORE IMPORTANT TICKS OF THE UNITED 
STATES. 


By W. D. Hunter and F. C. BISHOPP, 
Of the Bureau of Entomology. 


INTRODUCTION. 


In recent years considerable attention has been attracted to the tick 
which transmits splenetic fever of cattle, known as the North Ameri- 
can fever tick. The importance of this tick as the sole transmitter 
of the disease in nature has become common knowledge, at least in 
the South. As a matter of fact, this tick is of much greater impor- 
tance than any other species occurring in the United States. Never- 
theless there are other forms which should be considered. One species, 
_ for instance, transmits a serious disease of human beings which is 
spread over an extensive region and causes the loss of a considerable 
number of human lives each year. As in the case of the cattle disease, 
the human disease, known as Rocky Mountain spotted fever, is trans- 
mitted only through the attack of a tick, and the plan that is being 
followed in dealing with the cattle disease would apply in the case 
of the human disease; that is, the eradication of the tick would result 
in the eradication of the disease. 

Although ticks are attracting more attention at the present time 
as transmitters of diseases than in other ways, they are of consider- 
able importance as parasites of domestic animals. Their presence 
always results in irritation and the loss of blood. The consequence 
is that the infested animals frequently fail to make proper returns 
for the expense incurred in feeding, and in some instances the attack 
is so severe that death follows. (See Pl. XV, fig. 1.) 

The object of the present paper is to point out some of the species 
of ticks occurring in the United States which are of importance 
either as transmitters of disease or otherwise. It will be noted that 
in several cases where diseases are not known to be transmitted at 
present, future investigation may possibly connect the ticks with 
certain maladies. It is thus very probable that increased knowledge 
of ticks will show a degree of importance which is not now realized. 

All ticks occur in four stages, namely, egg, larva or seed tick, 
nymph, and adult. The ticks usually seen are adults, in which stage 
there are, of course, males and females. The females, however, in- 
crease greatly in size on account of the engorgement of blood; the 
males are consequently inconspicuous and generally overlooked, being 
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frequently found attached to the skin of the host directly beneath 
the females. After fertilization the females quickly become distended 
by the engorgement of a large amount of blood, which is utilized in 
the formation of eggs. When the body of the female becomes so dis- 
tended that it will hold no more blood the tick drops to the ground.? » 
Deposition of eggs begins in a short time. Depending upon the 
species, from 300 to as many as 11,265 eggs are deposited by a single 
female. Death follows after egg laying is completed. (See PI. 
VT) fig.''5.) | 

The seed ticks emerging from the eggs are provided with but three 
pairs of legs. The subsequent stages both have four pairs. The 
seed ticks remain in the immediate vicinity of the place where the 
eggs were deposited. There is a strong tendency to move upward on | 
“a blade of grass or similar support while awaiting a host animal. No 
food is taken by the seed ticks until they attach to the host. 

Ticks have remarkable ability to exist for long periods without 
food, but as soon as a host comes within reach the seed ticks attach 
to the skin and immediately begin to extract blood and in a short 
time become distended. At this point some species drop to the ground 
for the purpose of molting and others remain upon the host, the 
general rule being to drop to the ground. To this there are two im- 
portant exceptions, namely, the cattle fever tick, Margaropus annu- 
latus Say, and the tropical horse tick, Dermacentor nitens Neumann, 
which do not drop for molting. In the case of the ticks which drop 
from the host as engorged larve the molt takes place in a short time. 
The stage reached after the molt is the nymph, in which stage the tick 
again awaits a host, often for a long time, and attaches, as in the larval 
stage, at the first opportunity and immediately fills itself with blood. 
It then detaches and another molt takes place, which marks the be- 
ginning of the adult stage. Again an opportunity is awaited to 
attach to a suitable host. When this occurs the males and females 
come together, fertilization takes place, and the engorgement of the 
females follows shortly, with the formation of eggs, thus beginning 
another cycle. 


THE FOWL TICK (ARGAS MINIATUS KOCH). 


The fowl tick is found in many localities in the warmer portions 
of the earth. Outside of the United States it has been recorded from 
Russia, Persia, North and South Africa, Australia, Mexico, and 
Brazil and other localities in South America. Notwithstanding this 

1Among the species here discussed there are two exceptions to the rule that eggs of ticks 
are deposited on the ground. ‘These are the spinose ear tick, which crawls upon posts or 


other supports, where oviposition takes place, and the chicken tick, which secretes itself in 
eracks in the vicinity of the perches and there deposits its eggs. 
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wide range over the globe, the species is of rather sharply restricted 
distribution in the United States. It is found very commonly in 
southern and western Texas, New Mexico, Arizona, and southern 
California. The range extends westward from a line drawn from 
Wichita Falls to Goliad, in Texas. This line corresponds almost 
exactly to the division between the humid and arid divisions of the 
Lower Austral zone, which is marked by the eastern limit of the area 
in which less than 30 inches of annual rainfall occur. There are 
reports of the occurrence of the species outside of the region indi- 
cated—for instance, from Florida—and one occurrence is known in 
Texas outside of the arid region. The numerous observations that 
have been made in Texas, however, show that the restricted range is 
_ distinctly marked. The occurrence of the species elsewhere is prob- 
ably due to its shipment along with fowls or coops. 

In the United States the fowl] tick is probably the most serious pest 
of chickens in the regions where it occurs. In cases that have come 
to the attention of the writers, the raising of poultry has been aban- 
doned on account of the death of the fowls as the result of the 
attack of this tick. Even where the infestation never becomes so 
heavy as to cause death, the irritation of the skin and the draining 
of blood interferes to such an extent with fattening and egg laying 
that the poultry industry has become unprofitable. 

There is a possibility that this species may transmit a specific 
disease of fowls in this country. In Brazil, the Sudan, India, South 
Australia, and Transcaucasia a disease of fowls, known as spiroche- 
tosis, has been demonstrated to be transmitted by this tick. Up to 
this time no reliable evidence of the occurrence of this disease in the 
United States has come to hand. 

The fowl tick may be identified readily by its appearance. The 
engorged adult is about one-third of an inch in length, of a bluish or 
almost blackish color. The conspicuous feature of the structure is 
the greatly flattened form and the roughened and pitted appearance 
of the skin. (See Pl. XVI, fig. 3.) The unengorged ticks are 
smaller, very flat, and have a brownish or yellowish appearance. 

The eggs of this tick are deposited in cracks and openings of any 
kind in the buildings in which fowls are kept. The stage of the tick 
which hatches from the eggs has but six legs. It is ready to attach 
itself to fowls soon after hatching, and in from three to eight days it 
engorges and drops from the host. In about a week’s time the larval 
tick sheds its skin and becomes a nymph, and is then ready to attach 
again to the host. This attachment is short, probably never occupy- 
ing more than two hours. The tick drops again from the host, under- 
- goes another molt, and appears in the second nymphal form. As in 
the preceding stage, the attachment to the fowl is very short. After 
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dropping again, another transformation takes place and the adult — 


ticks emerge. After engorgement and mating, the deposition of eggs 
takes place. After each deposition the female attaches to the host 
and fills with blood, then secretes herself, and in due time deposits 
another mass of eggs, a process which may be repeated as many as 
six times. At least three separate engorgements and depositions of 
eggs seem to be normal. 

The fowl] tick is practically nocturnal in its habits. During the day 
and in the presence of artificial light it will secrete itself. Attach- 
ment to the host as well as dropping occurs normally during the night. 
While the later stages of the tick attach themselves for only a short 
time during the night, as has been stated, the first or larval stage 
remains attached for several days. 


One of the most remarkable facts about the fowl tick is its ida 


gevity. The larve will live at least five months without food. The 
adults, in several instances, have been kept alive without nourish- 
ment for more than two years. It is also remarkable that the adult 
ticks are extremely resistant to insecticides. Applications of liquid 
preparations that will kill most insects seem to have but little effect 
upon them. These ticks are also very resistant to such poisonous 
gases as quickly kill most species of insects. 

The considerations mentioned in the last paragraph indicate that 
it is not feasible to attempt to “starve out ” the fowl tick by removing 
the birds from the houses, and that the application of insecticides is 
attended by many difficulties. It is fortunate, under these circum- 
stances, that an economic and effective method of obtaining relief is 
available. This consists of providing perches for the fowls of such 
construction that the ticks are unable to reach them. This can easily 
be accomplished by suspending the perches from the ceiling by means 
of wires or iron rods. In this manner complete exemption from 
injury to the roosting fowls can be obtained. In the case of setting 
hens the same results may be obtained by providing nesting boxes 
on legs which are placed in cups or pans filled with crude oil. 


THE SPINOSE EAR TICK (ORNITHODOROS MEGNINI DUGES). 


The spinose ear tick has been recorded from a number of localities 


in the southwestern portion of the United States and in Mexico, as well — 


as from Louisiana, California, Nevada, Idaho, Colorado, Nebraska, 
Kansas, Iowa, and Kentucky. Recent work which has been done 
toward obtaining accurate information regarding the distribution of 
ticks in the United States indicates that the occurrence outside of 
Texas, New Mexico, Arizona, southern California, southern Colorado, 
southern Utah, and Mexico are more or less accidental. In northern 
Louisiana a restricted infested region was found in 1907. In this 
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case there is a rather clear history of the introduction of the species 
with horses from western Texas. 

The spinose ear tick is found only in the ears of animals infested 
by it. The species may be recognized primarily by this restriction in 
the place of attachment. The more common hosts are horses, cattle, 
dogs, cats, and man. Its appearance is unmistakable, the general 
color being yellowish brown or darker, the legs much paler. The en- 
gorged females measure about one-third of an inch in length and are 
irregularly oval in outline, the body being constricted just behind the 
middle. The surface of the nymphs is covered with small, sharp, 
spinelike bristles which aid it in maintaining its place in the ears 
of the host. (See Pl. XVI, fig. 4.) 

In western Texas, New Mexico, and Arizona this species is found 
in the ears of many of the horses and cattle and not uncommonly 
causes the death of the animals. The irritation which it causes is 
increased by the fact that its wounds frequently attract the screw- 
worm fly, Chrysomyia macellaria Fab. If an animal is weakened 
from any cause and suffers from this combined attack it is likely to 
succumb. 

A number of cases have been recorded in which this species has 
been taken from the ears of human beings. In such instances very 
great pain was caused, but as far as known no deaths have occurred. 

Although this species is not known to be concerned in the trans- 
mission of disease, a closely allied form does transmit a disease of 
human beings in Africa. The same African species, Ornithodoros 
moubata (Murray), was recently found to be capable of transmitting 
spirochetosis in fowls. 

There are certain peculiar features of the life history of this tick. 
When the nymphs are fully engorged they drop from the ears of the 
host and crawl upward on any convenient object. They then secrete 
themselves, molt, and begin deposition. This species never attaches 
to an animal in the adult stage. 

The spinous ear tick, like the fowl tick, is able to exist for a long 
time without nourishment. Specimens have been kept alive in glass 
vials for a year and a half. 


THE LONE STAR TICK (AMBLYOMMA AMERICANUM Eis), 


So far as known the lone star tick does not occur outside of North 
America and South America, but in these continents it has an ex- 
tended range. It has been recorded from Labrador to Brazil. In 
the United States it has been taken from Maine to Michigan and 
from Florida to Texas. It appears to be rare or absent west of the 
Mississippi River, except in Louisiana and Texas, although it has 
been taken in Missouri, Arkansas, and Oklahoma. In Texas and 
Louisiana it is one of the most common ticks. 
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The lone star tick has been found on cattle, horses, human beings, 
dogs, goats, hogs, deer, squirrels, wolves, cats, and in the immature 
stages on certain birds. It appears to have a special predilection for 
goats. In the vicinity of Kerrville and Llano, Tex., where Angora 
goats are raised in great numbers, this tick is more common than in 
any locality known to the writers, far outnumbering all other ticks. 

This tick and the Gulf coast tick are probably more frequently 
found attached to human beings than any species which occurs in 
the eastern and southern portions of the United States. Its long beak 
enables it to maintain a firm hold. Cases are on record in which 
severe results have followed such attachments. In these cases the 
injury seems to be merely mechanical or due to the ingress of bacteria 
through the punctures. Two investigators have conducted experi- 
ments to determine whether this species is capable of transmitting 
splenetic fever of cattle. They were unsuccessful in both cases. 

The lone star tick may be identified by the presence of a bright 
metallic spot on the shield of the female. This distinct mark gives 
it the common name by which it is known. Fully engorged females 
sometimes measure over one-half inch in length. The general shape 
is oval and the color generally grayish yellow. 

On account of its wide range and the number of animals it attacks, 
including man, this is one of the more important of the ticks. In 
localities where it becomes numerous the cattle, horses, goats, and 
sheep suffer severely from its attack. The long mouthparts, which 
penetrate deeply into the skin, seem to cause more irritation than 
is caused by the attack of the fever tick, Margaropus annulatus. ‘The 
large amount of blood taken by this species is an additional factor in 
causing it to be of considerable importance to stock raisers. 

This species is as susceptible as other species to oils and to the 
arsenical dip. To a certain extent it can be controlled by the same 
means which are used in controlling the fever species on cattle; at 
least this is the case in so far as dipping and greasing are concerned. 
The plans of relieving cattle of the fever tick and of freeing pas- 
tures by the starvation plan applied to the fever species are not 
equally effective against this one. The reason is that, unlike the 
fever species, it drops to the ground twice for the purpose of molting. 


THE GULF COAST TICK (AMBLYOMMA MACULATUM KOCH). 


The Gulf coast tick occurs in the United States in a restricted 
region along the Gulf coast, especially in Louisiana and Texas. It 
has been recorded from Tennessee, Virginia, and California on single 
occasions. The occurrence of the species in these States is probably 
due to its having been carried on some of its hosts from the region in 
which it occurs commonly. The range of the species extends through 
Mexico and far into South America. 


Pre ee PRE a RIE ee te Nitin ReabBe 


Yearbook U. S. Dept. of Agriculture, 1910. PLATE XV. 


Fic. 1.—Cow DYING FROM Gross INFESTATION BY THE NORTH AMERICAN FEVER TICK. 
(ORIGINAL. ) 


FiG. 2.—EAR OF CALF WITH CLUSTER OF GULF COAST TICKS. (ORIGINAL.) 
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Yearbook U. S. Dept. of Agriculture, 1910. PLATE XVI. 


SOME TICKS OF THE UNITED STATES. 


{1.—Rocky Mountain spotted fever tick (Dermacentor venustus): Unengorged female. 2.—Same, 
male. 3.—Fowl tick (Argas miniatus): Partially engorged female. 4.—Spinose ear tick (Or- 
nithodoros megnini): Engorged nymph. 5.—North American fever tick (Margaropus annu- 
latus): Female depositing eggs. All enlarged. (Original.)] 
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The Gulf coast tick is found more commonly on the dog than on 
any other host, although in its range in this country it is frequently 
found upon cattle, as well as upon human beings. It is probably 
more inclined to attack human beings than any species found in the 
United States, except possibly ee Rocky Mountain spotted-fever 
tick. 
. In size and general appearance this tick resembles the lone star 

_ tick, but lacks the metallic spot which very readily distinguishes the 
? Eemale of the lone star tick from all other species. The light mark- 
; ing of the shield forms an irregular lyre-like pattern. 
_ In attacks upon various hosts it has been noted that this species is 
inclined to form clusters consisting of a half dozen or more indi- 
_ viduals. The long mouthparts give it a firm hold upon the host, nat- 
_ urally causing considerable irritation. The clustering thus leads to 
_ an amount of local irritation which frequently affects the host se- 
_verely. (See Pl. XV, fig. 2.) Up to the present time this species has 
- not been found to transmit any disease. 

The life history of the Gulf-coast tick is very similar to that of the 

_ lone-star species, which has been described. The only control meas- 
ures that can be suggested are the use of oils or grease applied locally 
_ or the dipping in any of several well-known “ tickicides.” 


THE ROCKY MOUNTAIN SPOTTED-FEVER TICK (DERMACENTOR VENUSTUS 
BANKS). 


The Rocky Mountain spotted-fever tick is restricted in range to 

_ the western portion of the United States. Recent work by the Bureau 

_ of Entomology has shown that it occurs from Wyoming to Wash- 

ington State, and from New Mexico to California. It is thus essen- 
tially a species of the Rocky Mountain region. It is not to be 
found, however, equally numerous in all portions of that section. 

_ The greatest abundance seems to be in Montana, Idaho, and Wyo- 
ming. South of Colorado and Utah it is very uncommon. The rela- 

_ tive abundance of this species in different States is probably indicated 
by the number of lots of specimens which were received at the Dallas 
laboratory during the season of 1910, 85 lots having been received 
from Montana, 84 from Idaho, 72 from Wyoming, 51 from Washing- 
ton, 29 from Colorado, 25 each from Oregon and Nevada, and 9 from 

California. The range of the species also extends into Canada and 
possibly Alaska, but its occurrence outside of the North American 
Continent is unknown. 

_ This tick, in certain ways, is not especially restricted as regards 
hosts. The immature stages are to be found on a large number of 
rodents, but the adult stage occurs only very exceptionally on these 
animals. Adults have been taken commonly from only horses, cattle, 

_ deer, and mountain goats, in addition to man. 
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The existence of a number of closely allied species renders it imprac- 
ticable to give a description of this form which would enable the 
general observer to identify it. (See Pl. XVI, figs. 1, 2.) 

Although of some little importance in the adult stage as a parasite © 
of domestic animals, the injury to man by transmission of Rocky — 
Mountain spotted fever overshadows the importance of this species in © 
all other respects. It is one of the two ticks which are known to | 
transmit diseases of human beings. The other case is an African © 
tick, Ornithodoros moubata, which transmits African relapsing fever. 
The history of the various steps in the demonstration of the connec- — 
tion between this tick and spotted fever is of great interest. The dis- — 
ease itself was not recognized as a distinct malady until a compara- © 
tively few years ago. In 1902 Doctors Wilson and Chowning first — 
placed on record the hypothesis that the disease was transmitted — 
through the agency of a tick. In 1906 Dr. H. T. Ricketts undertook — 
the study of the question. Asa result of most carefully planned and 
praiseworthy investigation under many difficulties, Doctor Ricketts 
demonstrated that this species transmits the disease in nature. The 
control and eradication of spotted fever has therefore become essen- 
tially a matter of the control of the tick, exactly as the control of 
yellow fever or malaria depends upon the eradication of certain — 
species of mosquitoes. 

The importance of this tick may best be considered in connection — 
with the disease which it transmits. Although spotted fever occurs © 
throughout the Rocky Mountain region, the death rate is high in ~ 
but one locality. Ordinarily the death rate ranges in the neighbor- | 
hood of 5 per cent. In the Bitterroot Valley, in Montana, however, | 
there exists a type of the disease in which the death rate is much 
higher; it averaged 70 per cent in 114 cases which were collated in 
1902 by Doctors Wilson, Chowning, and Ashburn. It is estimated 
conservatively that since 1885 at least 400 cases of spotted fever have ~ 
occurred in the Bitterroot Valley, the percentage of deaths showing 
that during this period the fever has caused the loss of 280 human 
lives. The deaths, outside of the Bitterroot Valley, due to the less 
virulent form of the disease, probably increase the total mortality 
during the last twenty years to 1,000. It will thus be seen that the 
tick is of considerable importance in a large portion of the United 
States, 

In addition to the direct loss of lives, a great indirect injury has- 
been done by interfering with the development of large areas of 
land. Moreover, there is a possibility that this tick may become of 
even much greater importance. As far as can be seen there is no 
reason why the virulent form of the disease occurring in the Bitter- 
root Valley could not be transported to other regions. If a person” 
or animal harboring the organism of the disease should move from” 
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_ the Bitterroot Valley to some other State where the fever tick occurs, 
; opportunity would be given for the introduction of the virulent 
strain. This consideration emphasizes the great practical importance 
of attempting the eradication of the tick in the Bitterroot Valley. 

As has been indicated, this tick occurs in the immature stages on 
a large number of small mammals and in the adult stage only on 
man or a few of the larger animals. It is found in numbers in the 
adult stage only during a limited season. It is first noticed on do- 
mestic animals in very early spring. The season normally begins 
about the 1st of March and extends until about the ist of June, 
after which the tick is not noticed until the following season. This 
seasonal abundance of ticks corresponds to the period to which cases 
of spotted fever are restricted. 

Like the majority of ticks, the Rocky Mountain spotted fever 
species engorges and drops from the host for both molts. It is thus 
radically different in habits from the species which transmits sple- 
netic fever of cattle and its control is correspondingly more difficult. 

Recent investigations in Montana by the Bureau of Entomology, 
in cooperation with the Montana Agricultural College, have indi- 
cated certain apparently feasible means for reducing the numbers 
of this species, or the possibility of eradicating it altogether. The 
matter will be dealt with fully in a contemplated publication. 


THE PACIFIC COAST TICK (DERMACENTOR OCCIDENTALIS NEUMANN). 


So far as now known the Pacific coast tick is limited in its distri- 
bution to western and central California and western Oregon. It is 
probably also to be found in Lower California and northwestern 
Mexico. It is the most common tick in the Pacific coast region, 
where it is usually called the wood tick. Cattle, deer, horses, dogs, 
and man are the more common hosts of the adults. The imma- 
ture stages undoubtedly attach to various small mammals. On ac- 
count of the fact that this tick occurs throughout practically the 
entire season in certain regions, it is of some importance as a pest 
of live stock. It is said to be most numerous during the rainy 
season, and at that time is frequently the source of much annoyance 
to man. 

This species resembles quite closely the Rocky Mountain spotted 
fever tick, but by the trained eye is readily distinguished from that 
species. It is much the same in color as the fever-transmitting spe- 
- cies, but the white markings are interrupted by numerous red points, 
which give it a characteristic appearance. The engorged females 
are somewhat smaller than other members of this group of ticks, 
seldom attaining a length of more than one-third of an inch. 
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As has been stated, this species frequently attacks man, but no 
disease is known to be carried by it. Until recently this tick has 
been confused with the tick Dermacentor venustus Banks, which 
transmits Rocky Mountain spotted fever. The name Dermacentor 
occidentalis erroneously appears in medical literature in connection 
with that disease. ; 

On account of the fact that this species drops from the host twice 
during its development in order to molt, it is doubtful if any method 
other than the use of “tickicides” can be successfully used in keep- 
ing it under control. 


THE AMERICAN DOG OR WOOD TICK (DERMACENTOR VARIABILIS SAY). 


The American dog tick is the most common species occurring east 
of the Mississippi River. Its range extends from Labrador to 
Florida; although it occurs in Texas, it is uncommon there. Through- 
out the central and Rocky Mountain regions it appears to be rare. 
Recently, however, an area of considerable size in California and 
Oregon in which this species occurs commonly has come to attention. 


It is surmised th:t the species was introduced there by artificial ~ 


means, 

The immature stages of this tick are found upon various small 
mammals. The dog appears to be the most important host for the 
adult stage, although in this stage the tick occurs upon various wild 
animals as well as cattle and man. Although it has a strong ten- 
dency to attach in the ears of the host it does not attach far down in 
the ears, as does the spinose ear tick. 

This tick, when engorged, is of a bluish color. When fully en- 
gorged the female usually measures nearly one-half inch in length. 
The shield is reddish brown, marked with white. The marking is 
more or less variable, but generally maintains a pattern which en- 
ables the species to be recognized. 

Although of widespread occurrence in the United States, this 
species is of comparatively little importance. The dog is the only 
host which ever suffers any serious consequences. The species is 
rather well known on account of its attaching to human beings, but 
so far as the records show no special consequences have ever followed — 
its attack. The removal of the ticks from any host is an easy matter. 


THE RABBIT TICK (122MAPHYSALIS LEPORIS-PALUSTRIS PACKARD). 


The rabbit tick is one of our most widely distributed species, being 
very commonly found on rabbits throughout the United States and 
Mexico. It has also been reported from South America. In the ex-— 
treme southwestern portion of the United States and portions of 
California, however, the common tick found on rabbits is another 
species. 


ee 
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This rabbit tick has been recorded from horses in one instance. 
With this one exception the rabbit is the only mammal! upon which 
the adults of the species have been found. The larve and nymphs 
are found very commonly upon ground-inhabiting birds, such as 
quails and larks. ' 

The engorged ticks are dark blue-gray to almost black in color. 
They frequently measure one-third of an inch in length when fully 
engorged. No white markings appear on the shields of either the 
male or female. In all stages the mouthparts are extended on each 
side so as to form prominent angles. This character can usually be 
seen by the naked eye and is a reliable means of distinguishing the 
species from others found on rabbits. 

These ticks usually attach about the rabbits’ ears, or on other por- 
tions of the head. The engorged larve and nymphs drop from the 
host in order to molt. 

On account of the fact that this tick is seldom found on other hosts 


_ than the rabbit, it is of little economic importance. In some cases it 


becomes so numerous upon rabbits and weakens them to such an 
extent that they are easily captured by any animal that preys upon 
them. The Bureau of Entomology has a record of 1,033 ticks of this 
species having been taken from two rabbits in western Montana. 

An allied species, Hamaphysalis chordeilis Packard, has recently 
been reported as causing the death of young turkeys in Vermont. 
Another related species transmits a disease of the dog, known as 
malignant jaundice, in certain parts of South Africa. 


THE NORTH AMERICAN FEVER TICK ( MARGAROPUS ANNULATUS SAY). 


The well-known transmitter of splenetic or Texas fever of cattle, 
Margaropus annulatus Say, in importance far exceeds any of the other 
ticks found in this country. It has received attention in various de- 
partmental publications and will consequently be given but brief 
notice in this paper. It is found throughout the Southern States. 
The original northern limit of its range in the eastern part of the 
country corresponded rather closely to Mason and Dixon’s line. The 
work of eradication which has been undertaken recently has reduced 
the infested area considerably. Closely allied forms occur in other 
parts of the world, where they transmit diseases of cattle which are 
very similar, if not identical, with the splenetic fever which occurs in 
this country. 

This tick causes a direct loss of at least $40,000,000 a year in the 


- United States; indirectly the damage is much greater. Although 


primarily a factor connected with cattle raising, the importance of 
this species extends far beyond that industry. It practica!ly inhibits 
the proper utilization of live stock and thus prevents a rational 


_ system of agriculture. In this manner the whole structure of the 
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South is affected and its development held back. A: better system of 
agriculture and rapid development are sure to follow the eradication 
of the tick. 

There are two peculiar features of the life history of this tick: It 
is practically restricted to cattle as a host, and it does not fall to 
the ground for the purpose of molting. These two peculiarities 
render the control of the fever tick a comparatively simple matter. 
Its failure to exist on other hosts renders it practical to free areas of 
infestation in a comparatively short time by the simple device of 
keeping the cattle out. Likewise the dipping or greasing of cattle 


is a certain and economical method. Both of these means are being ~ 


practiced by the Bureau of Animal Industry of the Department of 
Agriculture, which has undertaken extensive work which will ulti- 
mately relieve the South of a most important obstacle to development. 


THE BROWN DOG TICK (RHIPICEPHALUS SANGUINEUS LATREILLE). 


In the United States the brown dog tick occurs numerously only in ~ 
southern Texas, although there are records from a few other places. ~ 
Outside of the United States it has a wide range. It occurs com- 
monly in Mexico, Central America, the West Indies, India, the Medi- 
terranean regions, South Africa, and elsewhere. In tropical and 
subtropical regions throughout the world it appears to be the most 
common tick of the dog, but sometimes occurs on other hosts, the 
horse having been recorded. Essentially, however, at least in the 
United States, it is a parasite of the dog. 

The brown dog tick may be known by the reddish-brown color. 
This is not relieved by lighter colored markings, as is the case with 
other species of ticks found infesting dogs in this country. Unlike — 
the common dog tick in the eastern portion of the United States, this — 
species is found on any part of the host. 

The allies of the brown dog tick which occur in South Africa are 
among the most important disease-bearing ticks that are known. On 
account of its close relation to the pathogenic forms, our species is 
of considerable interest. At present, as a mere parasite of the dog, 
it is of some importance in southwestern Texas. 

In India the brown dog tick has been found to be a transmitter of 
a protozoan disease of the dog. Up to this time there is no authentic 
evidence of the occurrence of this disease in the United States. If 
once introduced, however, there appears to be no reason why it 
should not spread in the region in which this tick is commonly 
found. A number of related species which do not occur in North 
America are concerned in the transmission of several important dis- 
eases of live stock in other parts of the world. 

Control of this species can be obtained by the systematic use of oils 
or grease. : 


THE ERADICATION OF CATTLE TUBERCULOSIS IN THE 
DISTRICT OF COLUMBIA. 


By R. W. HICKMAN, 


Chief of the Quarantine Division, Bureau of Animal Industry. 


The eradication of tuberculosis from the dairy herds of the country 
seems, at the present time, to be occupying a prominent place in the 
minds and thoughts of breeders and of the general public. Owing 
to this increasing interest there is a growing demand on the part of 
the breeder for breeding stock free from tuberculosis and on the 
part of the public for a sanitary milk supply. As a result it is ob- 
served that dairymen and milk venders, either because of the pressure 
which is being brought to bear on them through the workings of 
competition, or for economic reasons, are in many sections com-. 
bining in their efforts to free their dairy herds from tubercular infec- 
tion, and seem to be more generally falling into line in the great 
movement for the eradication of cattle tuberculosis. 

Thirty-five States and Territories, including Hawaii, now have, as 
a result of direct legislation or by proclamation of the governor, 
promulgated orders requiring the tuberculin testing of cattle as a 
prerequisite to their entrance. It is therefore not surprising that the 
work in connection with the eradication of cattle tuberculosis in the 
District of Columbia by the Bureau of Animal Industry of the De- 
partment of Agriculture, in cooperation with the District government 
through its health officer, has attracted widespread attention and 
unusual interest. In view of this interest and of the many inquiries 
received for explicit information regarding the work and the measures 
applied in its conduct, a comprehensive though necessarily concise 
account of its prosecution is here presented. 

The order of the Commissioners of the District of Columbia and 
regulations under which this work has been carried on are given at the 
end of this article. This order became effective when signed by the 
Secretary of Agriculture, November 27, 1909. The systematic test- 
ing of the cattle of the District under its provisions was begun two 
days later, and it required about four months to cover the entire 
territory, 1,701 head in all being tested. The work could probably 
have been accomplished with the working force utilized in consider- 
ably less time had it not been for the large number of premises upon 
which only one or two cows were kept. 

A relatively insignificant opposition was experienced, the owners 
generally exhibiting a favorable attitude and a disposition to aid the 
work. They realized the advantages that would ensue when their 
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cows would no longer be exposed to the infection of bovine tuber- 
culosis through diseased animals and infected premises. It may be 
stated, however, that the reimbursement provisions of the order con- 
stituted a feature of no small importance in securing the acquiescence 
and cooperation of owners in the eradication movement. 

Six Bureau veterinarians were assigned to the testing work, four 
of whom were continued throughout the four months, one during 
three months, and one was withdrawn within two weeks of the begin- 
ning to direct and supervise the cleaning and disinfection of premises 
following the slaughter of reactors. 

The testing of the cattle was begun in the southeast corner of the 
District of Columbia, at which point a canvass was started, covering 
a designated territory, with a view to locating the owner of every 
bovine animal in such territory. Thus canvasses were made of suc- 
cessive sections of the District until the whole had been covered and 
the original testing completed, which occupied the period’ from 
November 29, 1909, to April 2, 1910. 

Meanwhile all cattle entering the District of Columbia from Mary- 
land, Virginia, or other States, except beef cattle consigned in cars 
for slaughter at establishments under Federal meat inspection, were 
identified, tagged, and handled in accordance with the order of the 
Commissioners. Asa result of thus following up all animals tagged, 
it was found that no attempt was made to retain calves and castrated 
cattle brought in for slaughter; therefore an amendment was issued 
March 5, 1910, removing all restrictions concerning the entrance 
of these two classes of slaughter stock. 

Immediately after the finding of reactors to the tuberculin test 
a satisfactory appraisement was made, and the cattle were sold to the 
butcher submitting the highest bid, to be slaughtered subject to offi- 
cial post-mortem inspection. 

Promptly following the removal of reacting cattle, the premises 
that had been occupied by them were thoroughly cleaned and dis- 
infected under the supervision of a Bureau employee, a solution of 
bichlorid of mercury in water, 1 to 800, being used for this purpose 
and applied in the form of a spray by means of a strong force pump. 

Of the total number of cattle in the District of Columbia entering 
into the original test (1,701 head), 1,880 were apparently free from 
tuberculosis, having passed a satisfactory tuberculin test, while 321 
reacted and were slaughtered, and 305 of these were appraised and 
the owners indemnified. The remaining 16 animals were from Gov- 
ernment-owned herds, for which no reimbursement was claimed. 

In the post-mortem inspections of these carcasses, the correctness 
of the tuberculin reactions was verified in 98.36 per cent of the re- 
actors, leaving only 1.64 per cent in which no tuberculous lesions were 
found. As an examination was not made of the deep-seated lym- 
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phatic glands and the interior of the joints, even this small percent- 
age can not be positively classed as errors in diagnosis. 
The following table gives a summary of the work: 


Summary of cooperative tuberculosis investigations for the suppression and pre- 
vention of tuberculosis in cattle in the District of Columbia from Novemter 
29, 1909, to April 2, 1910. 


Total number of premises upon which tests were applied__---_____~ 056 
PMN ermntmnreCnen premises ——o-—-- — ee 102 
Hereemiaee Of premises: infected__2— ==. 2 =~ -+=-- 18. 35 
imme rNOl Ccatie tesked i —— 2 oa. So So ee ee 1, 701 
Mane renreriOt iI PeENCUlOEISi= == Ss 2s 1, 380 
ee ITE RESP CRASS se eo 8 ce 319 
Mmmber or suspects, which later reacted________..__--___________.. 2 
PP ERTeT eA GCLOTS 2 ee ese ee ne eR Se eS et 18. 87 


Number of cattle for which owners were reimbursed, on 98 premises 
(reimbursement not claimed for 16 cattle, on 4 premises, Govern- 


OR SSR ee ae a a eee ee 305 
Pen pnLaised value Of 505 Cattle... = 2-422 $18, 851. 10 
Duiace mmoraised value per COW -—=————---—--~—-.-_-__=.-___-. $45. 41 
ferpeceds or pile Of oO5 cows to butchers... 2 $5, T57. 08 
Beene nie price tO putchers.——_ 2 2 $18. 88 
Total reimbursement from available funds of Department________ $4, 264. 02 
Beer ceereimpurcsement per COW-2—————--. =.= 2s $13. 97 
Total loss to owners on account of diseased conditions found in 

OOS ES oa a i ar i aa ag i ne ce arreceene e  A aera ees $3, 830. 00 
Muerdre dose to OWNers per COW.——-—--_----2-=..-- 40 $12. 56 
Percentage of total appraised value paid by butchers_______________ 41. 56 
Percentage of total appraised value by reimbursement______________ 30. 78 
Percentage of loss to owners by reductions from appraisement values 

on account of disease conditions found on post-mortems__________ 27. 66 
Number of cattle upon which sale price to butcher equaled or ex- 

Uae MET ITNOMIGI = ee eee ee a ee et! 
Number of carcasses exhibiting lesions of tuberculosis and passed for 

LUE) [USNC OS eS Lr oe. OP eer eae ee Pe a ee Se 234 
Number of carcasses exhibiting lesions of tuberculosis and con- 

SEL OU 2 Sse Ra a Se I Pee ee 66 
Number of carcasses failing to exhibit lesions of tuberculosis_______ 5 
Pereentaee Of Carcasses passed for food._2=-_-__- 76. 72 
Percentage of carcasses condemned__~__________-__-____ 21. 64 
Percentage of carcasses failing to exhibit lesions of tuberculosis____ 1. 64 
Summary of expenses of testing: 

SHULD BS hella, SS BI Salad SAL I Sd A Bip d tt eee eee ER $3, 275. 00 

AUTETANE Lo O05 Dee Sige eld Oe ye ee es ee ee ee 615. 48 

Hypodermic syringes, clinical thermometers, tags, and 

SE) E VEU) EWS = cee Resse Se Ue My Re ew Sa 95. 01 
Motalexpenses of testing and tagging)... - =) 2 $3, 985. 49 
Cost to Bureau for reimbursement of owners______________________ 4, 264. 02 

Salaries and traveling expenses in connection with disinfection of 
TOP DUS SSE eS ee eet ee a ee 1, 020. 54 


SEGi MSE WEHSe: LOMBIed Uae ge a 9, 270. 05 
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The slaughter of cattle which reacted to the tuberculin test nat- — 
urally created an increased demand-for dairy cows within the Dis- 
trict, and cattle dealers proceeded to purchase cattle to supply this 
demand. Such cattle were mostly allowed to enter on permit, after 
identification, and were tuberculin-tested on the premises of the 
dealer, who, in case of reactors, bore the loss without reimbursement. 
Cattle were permitted entry into the District when accompanied by 
a satisfactory certificate of tuberculin test by an official veterinarian 
of the State from which they originated, and some were imported in 
this manner, while in several instances Bureau inspectors applied the 
tests at nearby points in neighboring States prior to entrance. Thus 
dairymen within the District were enabled with very little delay to 
replace their tuberculous animals with cattle known to be free from 
the disease. 

In order that tuberculosis eradication work in any given locality 
may be effective, a definite plan of operations is imperative; there- 
fore, in accordance with a previously arranged program, it was the 
intention to retest animals once a year on premises shown to be free 
from tuberculosis on the original test, but to apply retests semi- 
annually, followed by thorough disinfection, on any premises upon 
which the infection should seem to persist. Accordingly the work 
of retesting was begun on June 1, six months from the time of in- 
augurating the work, on all premises which has shown infection on 
the original test. 

The work in the District of Columbia was undertaken in the belief 
that a demonstration of the practicability of eradicating cattle tuber- 
culosis from a given area would serve as an incentive for other com- 
munities, municipalities, or States to take up similar work. The 
working methods herein outlined successfully accomplished the de- 
sired results, and may serve as an encouragement to similar under- 
takings in other sections where a disposition to take up the work has 
been expressed, but where difficulty has been met in the formulation 
of proper plans and in securing the means for their execution. In 
connection with the latter, it should be noted that an important point 
exists in the degree to which the salvage reduces the expense of in- 
demnifying the owners for the loss of their cattle. 

While the tuberculin test is a wonderfully accurate agent in the 
hands of the qualified man for the diagnosis of tuberculosis, there is 
no uniform characteristic in the tuberculin reaction that will admit 
of a determination of the extent or the stage of the disease in the 
tuberculous subject; consequently there are of necessity animals con- — 
demned and slaughtered because of having typically reacted to the 
test which are not at the time of slaughter capable of transmitting 
infection. This fact is frequently pointed out as one of the chief 
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objections to the eradication of tuberculosis by this means of diag- 
nosis. On the other hand, as shown by Dr. E. C. Schroeder, super- 
intendent of the Bureau of Animal Industry Experiment Station, 
and others, neither is it possible by any known means to determine 
how soon an apparently healthy and profitable cow which has reacted 
to the tuberculin test will become a center of infection and a source of 
danger to other animals with which she is associated. (See Bureau 
of Animal Industry Circular 118, The Unsuspected but Dangerously 
Tuberculous Cow.) Therefore, since the degree of the disease can 
only be determined by post-mortem examination, it seems clear that 
the possibilities of danger in leaving an apparently healthy reactor 
in a herd, which may at any time become a source for spreading new 
infection, far outweigh the pecuniary loss incident to the immediate 
slaughter of such an animal, even when considered from a solely 
economic point of view. 

In the post-mortem inspection of these reactors it was found that 
234 carcasses, or 76.72 per cent, contained lesions which were sufli- 
ciently localized to safely admit of their use for food purposes, while 
the remaining 66 carcasses, or 21.64 per cent, showed generalized or 
sufficiently extensive lesions of tuberculosis to require their con- 
demnation to the fertilizer tank. 

People sometimes express wonder that the flesh of a cow, healthy 
in appearance, condemned and slaughtered on account of reacting to 
the tuberculin test, can be considered wholesome for food purposes 
if any lesion of tuberculosis is found on post-mortem examination, 
while the same cow can not be considered equally safe to retain in the 
dairy for the production of milk. It should be observed, however, 
that the extent of the disease is only revealed at post-mortem; the 
lesions may on the one hand be slight and localized, not affecting the 
flesh of the animal, and the slaughtering absolutely disposes of the 
case, whereas, on the other hand, the healthy appearing reactor may 
excrete tubercle bacilli at any time, and is therefore a constant menace 
both to man and to other cattle. Her milk drawn twice a day may 
be more or less constantly contaminated, rendering it, as well as the 
butter, cheese, or other raw products manufactured from it, a source 
.of danger to consumers. 

Retests are necessary at proper periods in eradication work, not 
because of the failure of tuberculin as a diagnostic agent, but because 
of the contagiousness of tuberculosis and the readiness with which 
most cattle which are exposed become infected. There is a period of 
time between infection and the development of the tubercular lesion 
known as the period of incubation, during which period an exposed 
and infected animal will not react to the test. Thus an animal or 
animals in a diseased herd may be infected as the result of exposure 
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to their diseased associates or from the infected stables, but on 
account of the disease not having yet developed at the time of the 
testing of the herd they do not react. 

Advanced or generalized cases of tuberculosis may also fail to 
react to the tuberculin test, because the temperature of an animal 
with an excessive amount of disease is not affected by the injection of 
the tuberculin. These latter cases can, however, be picked out by 
physical examination, so there is slight probability of any such being 
overlooked in a herd by a careful and painstaking veterinary inspector. 

Again, there occasionally exists in a herd an animal with a healed 
tuberculous lesion, which lesion has become encysted or enveloped in _ 
a dense connective-tissue membrane. Such an animal will not react 
to the tuberculin test. At a later period, however, as a result of a 
slight new infection new tubercular foci may be started, or through 
some secondary inflammatory process the old tubercular process is 
given a fresh impetus and becomes progressive, all of which plainly 
shows the necessity for retests annually or semiannually, in accord- 
ance with conditions found at the primary test. 

It is desired to emphasize the fact, however, that when an animal 
once typically reacts to the tuberculin test there is no use whatever 
of a retest, as such an animal may positively be classed as tuberculous. 
The retesting of a typical reactor is, in fact, actually a dangerous 
procedure, for, as has been frequently pointed out by this Bureau, the 
results from the injection in the retest may be nullified or so masked 
by the previous injection that the owner and the person applying the 
retest may be deceived, and thus a tuberculous animal be retained in 
the herd to act as a source or center of infection. 

As previously stated, the work of retesting in the District of 
Columbia after the lapse of six months was started June 1, taking in 
order those herds from which reactors had been removed and 
slaughtered. At the present time (October 15, 1910) all herds of 
any size have been subjected to retest except the two Government 
herds (Soldiers’ Home and Government Hospital for the Insane). 
The unfinished work consists of premises upon which one to three 
animals are maintained, the retesting of which will tend to decrease 
rather than increase the percentage of reactors on retests, as all these 
premises were thoroughly cleaned and disinfected after the removal 
of the reactors. It may be added that the above-named institution 
herds have been subjected to annual tests during the past several 
years. 

The following table gives the details of the retesting, to date, of 
the cattle on each of the premises which proved to be infected on the 
application of the first test. It will be observed that the herds on 
premises Nos. 8 and 10 contained a larger proportion of reactors at 
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the time of retesting than any others, which fact has served to ma- 
terially increase the total percentage of reactors on retests. The 
writer feels that in order that the work of eradicating cattle tuber- 
culosis in the District of Columbia should have its due credit, atten- 
tion should be directed to the adverse conditions obtaining in these 
two instances. 


Retesting of cattle on infected premises in the District of Columbia. Results 
of original tests and retests after lapse of sir months. 


Original tests. 
, No. of premises. 
Total {| Number} Number| Total | Number | Number 
reacted. | cattle. | passed. | reacted. 
i 13 2 
18 8 | 0 
1 8 0 
1 2 | 0 
1 1 0 
1 3 0 
8 11 | 0 
11 10 z 
4 16 0 
| | 19 29 10 
| 4 22 0 
23 15 0 
| 1 11 0 
eal oh ee re | 15 12 3 11 0 
lnk. See 15 13 2 13 0 
OL. Nol’ ie 5 3 2 2 0 
Ol. sot oe 3 3 a0 2 0 
lee Ye eee 1 0 1 1 | 1 
as Be ee ee 7 3 4 17 1 
lil 2 16 8 8 17 0 
cee ates a 1 0 1 1| 0 
ne ee ee 2 1 1 ‘tel 0 
Co. oin i Eee oe 2 0 2 1 0 
isle eee eee 24 21 3 24 0 
OF ac daset ALL er 10 9 1 8 0 
Lhd 8 Lt a ee 29 17 12 11 | 0 
1) Se ee meee Sees iba: Fe 13 4 9 10 4 
TE 11 5 6 5 0 
Re eS aa a eee wees 4 3 1 3 0 
(ted Se ee 1 0 1 1 O° 
ne ee 10 9 1 10 0 
2. aH ee ee eee 2 1 1 2 0 
ood ee eee 2 0 2 1 0 
(et hes See 21 8 13 17 2 
een et). 2. 52 eS 1 "0 1 1 0 
TSE ee 1 “0 1 1 0 
a a a 7 6 af 12 0 
lo -thes dead 3 7 1 1 0 
1 0 1 1 0 


__ a There were no reactors among these cattle at the original test, but they were exposed by reason of mixing 
_ With the cattle on the adjoining premises, which were infected. 
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Retesting of cattle on infected premises in the District of Columbia. Results 
of original tests and retests after lapse of siw months—Continued. 


Original tests. Retests. 


No. of premises. 
Total | Number | Number] Total | Number | Number 
cattle. | passed. | reacted. | cattle. | passed. | reacted. 


AO) Tae Ns A Besa tt wy falndt eee | 3 3 0 
YTS SOLES tates Taha Stee ats a UVa IU) 2 1 1 1 1 0 
OD EM pata, ea LTS Ae RE ANA 34 13 21 21 20 14 
ye es PR eA ick MAME Ue HARD SSCL «raed 6 4 2 5 0 
UMAR GN Ted to LPT. 7 POI 2 1 1 1 1 0 
AS ii aes ets Shy Neh Lae Me Te , 21 3 18 10 9 . Les 
LSS So ena nT Oe eR Ray eae 15 5 10 13 13 - og 
UT A3 soh ik DOD abba Baie A seples Stet en eh od eh 2 1 1 1 il 0 
LX. Sarak i lire earn ehs, 3S PER a a Ne eT le 18 12 6 25 23 2a 
“a Ralaiass dR lance AS © niga aie Oe Soe 2 2 1 1 2 2 0 
[plane tay: ERR a nee B.C 1 i) rf 1 1 0 
pilot, op cae epee) Seat Raa 8 IR by 11 10 1 9 9 0 
Le ae Cs Pe ea ae ok AMI Naa 1D eyo ate, Fe 1 0 1 1 1 0 
Li alae tte Tuan Mae ON ABs at aa Me. 8 8 6 2 6 5 i 
Ge aes EUR Loa Rian iP ne ieee it 2 1 1 2 2 O- 
Ga cE Re oat) Pek WAC a aiehens | 6 5 1 4 4 oO. 
iis PMURPLE A Nai, ME CePA 2 Beane Mey 1 0 1 i 1 0 
Gym et Se Ren S 5 31 Ty i) era 4 8 6 2 8 7 1 
eRe RO As J meen ere 4)» BEAR, sae 7 6 1 7 7 0 
[it eater, Ae aie Seem OER OL ee, ct Ia 2 1 1 1 1 0 
GOR oes a era ae Ale BSE oe RAMSE a aN 5 2 3 2 2 0 
Glin tine ue oan mee Ror ON, earnest ie 19 11 8 24 24 0 
GONE Senge ere EPG) Ey eae fee ae 1 0 1 1 1 0 
GB enc ghee ce wi dete 26 FY. abe Star a 2 1 1 2 on 0 
(SY Weameene) a cg eee EL Cs aie 13 aco 2 1 1 2 2) 0 
Ti aie Dirt, she ie Se 2 A 1 0 1 1 1 0. 
SOMERS SOSTOE Sere Pm at Sa oP eas Te 1 0 1 1 1| 0 
(eye Bu Sk ah pA lly © AER eA 1 0 1 2 2 0 
(SPR ae hd Rta ee OA A gE So SPOR NT 2 1 1 1 1 0 
sf apie a ot a ale Ee oO A ee LR eS 3 2 1 il 1 0 
TOs Sere 5 ON Le Ser ane ee 1 0 1 1 1 0 
flies me REE i he et Ania ee Ae 2 1 1 3 3 0 
(Pe, ERE nicest Oe ea. 1 0 1 2 1 i 
117 11 0 
145 2 1 
0 1 0 
627 288 35 


In the first, the owner bought 3 cows which had passed the 
tuberculin test out of a herd of 21, the remaining 18 having reacted. 
In the other case the farmer denied the existence of the disease and 
opposed the tuberculin test and the subsequent work of disinfection, - 
even claiming to disbelieve that the lesions of tuberculosis shown 
him at post-mortem were anything of a serious nature or in any way 
different from what he had observed in numbers of cows which he 
had seen slaughtered. There is no reason to doubt that he was cor- 


ete ee 
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rect in claiming to have seen plenty of similar conditions in cows 
when slaughtered, but his experience related to the slaughter of 
cows on the farm or at country slaughterhouses, where the tuber- 
culous cow is commonly brought for final disposal. Unfortunately, 
however, in these instances there is generally no inspector at hand 
to prohibit the use for food purposes of such carcasses or portions 
of carcasses as are contaminated with the germs of a dangerously 
contagious disease. 

Of the 75 premises originally infected according to the table, the 
number upon which a second infection was found was 13. Therefore 
the work so far accomplished has resulted in eradicating tuberculosis 
from 62 centers of infection. It should be noted, too, that more than 
one-half of the reactors on the retest were on 2 of the 13 premises. 
The percentage of premises showing a second infection is 17.33, and 
the percentage of reacting cattle on the retest is 4.47. But it should 
be observed that this percentage is based exclusively upon a retest of 
cattle on premises found to be infected in the primary test, whereas, 
if the percentage were based upon the whole number of cattle in the 
district, as in the case of the primary test, the percentage of reactors 
would be reduced to about 2, which is a great improvement upon the 
18.87 per cent found by the original test. This result argues well for 
a speedy and total eradication of the disease from the cattle of the 
district. 


[United States Department of Agriculture, Bureau of Animal Industry.] 


ORDER OF THE COMMISSIONERS OF THE DISTRICT OF COLUMBIA FOR THE SUPPRES- 
SION AND PREVENTION OF TUBERCULOSIS IN CATTLE. 


EXECUTIVE OFFICE, 
COMMISSIONERS OF THE DISTRICT OF COLUMBIA, 
Washington, November 26, 1909. 


Ordered: The Commissioners of the District of Columbia having learned that 
tuberculosis, a communicable disease, prevails among the cattle in the District 
of Columbia and adjacent States, do hereby, pursuant to law, authorize and 
direct the following measures for the prompt suppression and to prevent the 
spread of bovine tuberculosis within the District of Columbia and to adjoining 
States: 


Section 1. It is hereby ordered that no cattle shall, in any manner, be re- 
moved from the District of Columbia except upon written permission from 
the Chief of the Bureau of Animal Industry or the Health Officer of the District 
of Columbia, which removal shall only be granted for cattle which have sueccess- 
fully passed an official tuberculin test, or are for immediate slaughter at an 
establishment at which United States meat inspection is maintained. 

Src. 2. Any person, firm, or corporation desiring to bring any cattle into the 
District of Columbia, except as provided in section 3, paragraph (c), shall first 
make application and obtain a permit from the Chief of the Bureau of Animal 
Industry or from the Health Officer of the District of Columbia. The said 
application shall be in writing, stating the number, sex, and the age of the 
cattle, whether over or under 6 months old, the exact place, date, and time at 
which it is desired to enter said cattle, and their destination within the Dis- 
trict of Columbia, together with a declaration showing clearly the purpose for 
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which the cattle are desired to be entered, whether for immediate slaughter, 
feeding or breeding purposes, or for milk production. 

Sec. 8. (a) Cattle offered for entry into the District of Columbia must be 
accompanied by a permit, as provided in section 2, and must be identified by an 
official veterinarian of the Bureau of Animal Industry or of the Health Depart- 
ment of the District of Columbia, and must be appropriately tagged before 
entrance is permitted, except as provided in paragraph (c) of this section. 

(6) Cattle over 6 months old, for purposes other than immediate slaughter, 
unless accompanied by a satisfactory certificate of tuberculin test by a veteri- 
nary inspector of the Bureau of Animal Industry or an official veterinarian 
of the Health Department of the District of Columbia or of the State 
from which brought, must be immediately taken after identification, as pro- 
vided in paragraph (a) of this section, to a place designated by the Chief 
of the Bureau of Animal Industry or Health Officer of the District of Columbia, 
and there quarantined apart from all other cattle until officially tuberculin 
tested and disposed of in accordance with these regulations: Provided, That no 
indemnity shall be allowed for such cattle as shall be slaughtered on acccount 
of their being deemed to be tuberculous. When accompanied by certificate of 
tuberculin test, as herein provided, the said certificate must show the place 
and the date, within thirty days, of being offered for entry, of inspection and 
tuberculin testing, also temperature chart, description of the animal or ani- 
mals, age, markings, and tag numbers, if tagged. 

(c) Cattle for immediate slaughter may enter the District of Columbia if 
tagged in accordance with paragraph (@) and without the tuberculin test, on 
condition that the tag therein provided for shall remain attached to the hide 
until removed in the presence of an employee of the Bureau of Animal Industry 
or of the Health Department of the District of Columbia, to either of whom 
it shall be delivered. The owner of the animal at the time of slaughter is 


hereby required to notify the Chief of the Bureau of Animal Industry or the- 


Health Officer of the District of Columbia, stating the place where the hides 
will be found. If shipped in cars and consigned direct to an establishment 
having United States meat inspection, cattle for immediate slaughter may 
enter the District of Columbia without complying with section 2 and section 3, 
paragraph (a): Provided, however, That the consignee shall keep a complete 
record of each animal received, date of receipt, its place of origin, railroads 
traversed, name of shipper, and butcher class to which each animal belongs, 
and shall report the same before the slaughter of any such animals to the 
Chief of the Bureau of Animal Industry through the veterinary inspector 
stationed at that establishment. 

(ad) Cattle under 6 months old for purposes other than immediate slaughter, 
when not accompanied by certificates as indicated in paragraph (0), may be 
brought into the District of Columbia as provided in paragraph (a), but said 
cattle must be accompanied by affidavits by the breeder or feeder and by the 
owner or shipper; said affidavits to state that tuberculosis has not been known 
to exist on the premises, during the six months immediately preceding the 
offer for entry, upon which said animals have been kept. 

Sec. 4. Cattle over 6 months old already within the District of Columbia 
shall be inspected and tuberculin tested by a veterinary inspector of the Bureau 
of Animal Industry or of the Health Department of the District of Columbia. 
Cattle under 6 months old shall, in the same manner, be inspected, and when 
deemed necessary shall be tuberculin tested, said inspection and tubereulin 
testing to be repeated annually, or at such times as the Chief of the Bureau 
of Animal Industry or the Health Officer of the District of Columbia may 
direct. All such cattle shall be officially tagged “U. S., B. A. L.,” with a 
Serial number, or “U. S., B. A. I., Reacted,” with a serial number. 

Src. 5. All cattle already within the District of Columbia which are deemed 
to be tuberculous, either as a result of physical examination or the tuberculin 
test, shall be slaughtered within a time and at a place designated by the Chief 
of the Bureau of Animal Industry or the Health Officer of the District of 
Columbia, and shall be subject to official post-mortem inspection, and the 
carcass of any such animal shall be disposed of according to the meat-inspection 
regulations of the Bureau of Animal Industry. All such cattle shall be 
appraised before being slaughtered, the owners to be indemnified as hereinafter 
provided from any available appropriation made by Congress for the Bureau 
of Animal Industry of the United States Department of Agriculture for carry- 
ing out the provisions of the act of May 29, 1884, except as specified in section 
8 of these regulations: Provided, That no liability shall be incurred under 
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these regulations by the United States Department of Agriculture in excess 
of the funds available from the aforesaid appropriation of Congress, and when- 
ever the Chief of the Bureau of Animal Industry shall deem it necessary or 
advisable, because of the lack of funds for the aforesaid purpose, he shall 
notify the Health Officer of the District of Columbia to that effect, and there- 
after no liabilities shal! accrue against the United States on account of any 
act done or permitted under these regulations. 

Sec. 6. (a) The Health Officer of the District of Columbia shall designate or 
request the Chief of the Bureau of Animal Industry to designate an appraiser, 
who shall appraise each animal within five days prior to the date of slaughter, 
basing the amount upon the class and market value of the animal at the time 
of the appraisal, whether for breeding purposes or for meat or milk production. 
Animals reacting to the tuberculin test but not exhibiting any physical evi- 
dence of tuberculosis shall be appraised without considering the presence of a 
diseased condition, but animals exhibiting any physical evidence of tuberculosis 
shall be appraised as diseased animals. The amount of appraisal shall not in any 
case exceed the sum of seventy-five dollars for a pure-bred and registered animal 
or the sum of fifty dollars fora grade or nonregistered animal. If the amount of 
appraisal of any animal, as determined by the appraiser designated, is not sat- 
isfactory to the owner or owners of such animal, a written notice of such fact, 
setting forth the reasons for complaint, shall be forwarded upon the day of 
appraisal to the Health Officer of the District of Columbia. The amount of the 
appraisal shall then be determined by arbitrators, one to be appointed by the 
Health Officer of the District of Columbia or the Chief of the Bureau of Animal 
Industry and one by the owner or owners of the animal or animals. If the 
said arbitrators are not able to agree as to the amount of appraisal, a third 
arbitrator shall be appointed by them, whose decision shall be final. Arbi- 
trators shall be paid at a rate of compensation not to exceed five dollars per diem 
and necessary expenses. Compensation for the arbitrator appointed by the owner 
and the third arbitrator, if appointed, shall be paid from the fund of the 
United States Department of Agriculture if the decision made is against the 
arbitrator appointed by the Health Officer or the Chief of the Bureau of Animal 
Industry, but if the decision is in favor of such arbitrator the owner shall pay 
_ the compensation of the arbitrator appointed by him and the third arbitrator, 
_ if appointed. : 
> (b) Following the appraisal of animals, in accordance with paragraph (a) 
of this section, the amount of reimbursement shall be determined by the results 
of post-mortem inspection according to the following rules: 

_ Rule 1.—If any animal is found, upon post-mortem inspection, not to be 
? affected with tuberculosis, the carcass and other edible portions shall be passed 
{ for food, and the owner shall sell the same, including all accompanying parts, 
% for a reasonable price, which price shall be deducted from the amount of ap- 
_ praisal, and the balance, if any, thus remaining shall be paid from any fund 


available for that purpose. 
Rule 2.—If any animal is found, upon post-mortem inspection. to be affected 
_ with tuberculosis, and the lesions are such that the carcass and parts of the 
- carcass are passed for food, the owner shall sell the same, including all accom- 
_ panying parts, for a reasonable price, which price shall be deducted from eighty 
per centum of the amount of the appraisal, and the balance, if any, thus remain- 
Z ing shall be paid from any fund available for that purpose. 
kf Rule 3.—If any animal, upon post-mortem inspection, is condemned for offal, 
the owner shall sell the hide for a reasonable price, which price shall be de- 
_ ducted from forty per centum of the amount of the appraisal, and the balance, 
_ if any, thus remaining shall be paid from any fund available for that purpose. 
_ Sec. 7. Any premises upon which there have been kept animals affected with 
t tuberculosis shall be disinfected promptly after the removal of such animals, 
and in a manner satisfactory to the Chief.of the Bureau of Animal Industry 
or the Health Officer of the District of Columbia, said disinfection to be at the 
_ expense of the owner or owners of the premises or of the owner of the animals. 
_ Sec. 8. Any owner, shipper, or common carrier bringing any cattle into the 
District of Columbia in violation of these regulations will be liable to prose- 
_ ¢ution, and the cattle shall be immediately removed, at the owner’s expense, 
_ from the District of Columbia. Such cattle, however, may remain in the Dis- 
trict of Columbia if inspected and tuberculin tested under the following con- 
ditions: The owner or owners shall first sign an agreement providing for the 
inspection and tuberculin test by a veterinary inspector of the Bureau of Ani- 
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mal Industry or of the Health Department of the District of Columbia, and if@ 
any one or more of the said animals should then be deemed tuberculous, that — 
he or they will cause such animals to be slaughtered in accordance with the — 
specifications of section five of these regulations; and, further, that no claim 
for reimbursement for any loss which might be thus sustained will ever be 
made against the United States Department of Agriculture, or any other branch ~ 
of the United States Government, or the District of Columbia, or any officer or 
department thereof. f 
Sec. 9. Any person violating any of these regulations, or entering cattle by 
fraudulent means, or using false or fraudulent tags, or interfering in any way ~ 
with the work of any official, or using any false or fraudulent means to enable 
any cattle to pass the tuberculin test, shall be punished by a fine of not more 
than forty dollars nor less than five dollars. , 


The foregoing regulations shall go into effect upon their approval by the 
Secretary of Agriculture. 
Henry B. F. MACFARLAND, 
Henry L. WEST, 
WILLIAM V. JUDSON, 
Commissioners ‘of the District of Columbia. 
Approved, November 27, 1909. ; 


Secretary of Agriculture. 


Note 1.—On March 5, 1910, an amendment was issued to the above order — 
permitting the unrestricted entry of calves under six months old and castrated — 
cattle for immediate slaughter. 

Note 2.—The States of Maryland and Virginia require tuberculin test for! 
dairy and neat cattle entering from other States. 


JAMES WILSON, | 
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THE GAME MARKET OF TO-DAY. 


By Henry O.Lpys, 
Assistant Biologist, Biological Survey. 


INTRODUCTION. 


The game market of the United States is in a transition stage. The 
past history of the country has been marked by waste of its natural 
resources; the future will probably be governed by careful conserva- 
tism; we are at present midway between the two extremes, and this 
condition is reflected in the game markets, which show all the irregu- 
larity and inconsistency that naturally accompany a period of change. 
The older countries of the world long ago learned the lesson ex- 
perience is now teaching us, and it is significant that England has 
more game to-day than several sections of equal area in the United 
States. The wasteful methods of the past have resulted in the hasty 
adoption of stringent restrictions on trade in game, which is the 
chief drain on the comparatively small supply of American game re- 
maining. This sudden change of policy has excited the antagonism 
of the vested interests affected, and has been followed by a constant 
contest between officials charged with enforcing the new. laws and 
market hunters and dealers whose former privileges have been cur- 
tailed. Some game markets, however, are as open at certain seasons 
as ever, though the former abundant supply is no longer displayed. 


EARLY ABUNDANCE OF GAME. 


The first colonists in America found the land teeming with game. 
The coasts and inland waters were covered with waterfowl; the for- 
ests were filled with deer, elk, wild turkeys, grouse, and smaller 
game; and the meadows and plains were swarming with prairie chick- 
ens and buffalo. During the migration period the waters were alive 
with waterfowl, and the bays and shores where swans resorted ap- 
peared as if dressed in white drapery. “ Mighty flocks of geese and 
brant ” and “ wild ducks innumerable ” wintered in Virginia.2, Wild 
turkeys, “the most important fowl of the country,” were found in 
flocks of 20 to 40 in all wooded parts of the land, and were bought of 


1Van der Donck, Adriaen, Description of the New Netherlands, 1653. Collections of 
the New York Historical Society, 2d ser., vol. 1, p. 174, New York, 1841. 
* Clayton, John, A letter from Mr. John Clayton to the Royal Society, May 12, 1688, 
p. 33, 1688. 
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the Indians by the New Netherlands colonists for 10 stivers (20 cents) 
each (Van der Donck). Bobwhites and ruffed grouse were even more 
numerous, and were regarded as too insignificant to spend powder on. 
In colonial days Massachusetts even placed a bounty on ruffed grouse 
to protect crops. The heath hen, or eastern prairie chicken, now con- 
fined to Marthas Vineyard and reduced in numbers to about 200, fur- 
nished an abundant article of diet to the colonists in New England 
and New Netherlands—so abundant, in fact, that articles of appren- 
ticeship often specified that apprentices should not be compelled to 
eat its meat oftener that twice weekly. Pigeons were innumerable. 
The Indians used to gather in bands of 200 or 300 at their nesting 
places and feast for a month or more on squabs (Van der Donck), 
and dressed pigeons were sold in Boston for threepence a dozen.’ 

Big game was plentiful. A good buck could be bought in New 
Netherlands for 5 guilders ($1.20) and often for much less (Van der 
Donck). The northern woods were filled with moose. Elk were 
so abundant that a hundred might be found in spring “ within the 
compasse of a mile” (Morton). Buffalo were numerous in all open 
country. A settler at Onondaga Lake, in central New York, esti- 
mated that 10,000 buffalo were accustomed to visit the salt springs 
on his place. In two years he and some companions killed 600 
or 700 for their skins, which brought 2 shillings each. 

The settlement of the country, at first comparatively slow, has 
latterly been exceedingly rapid. The line of advancing settlement 
required one hundred and sixty-one years to extend from the coast 
of Virginia into Kentucky (1606 to 1767), and nearly a century later 
it had scarcely crawled beyond the edge of the Great Plains, while 
now there is hardly a square mile of tillable land in the entire 
country which is not settled. Though many spots are yet so wild 
as to permit a harbor (though not a safe one in open season) where 


native game may still be found in moderate abundance, and though 


migratory game birds breeding in northern wildernesses may yet 
pass in spring and fall with some suggestion of the former myriads, 
yet the important game of America is nearly gone and without great 
conservatism in the immediate future will shortly disappear. 

It is interesting to note how late game has continued to be abundant 
in some regions. A New York newspaper for July 23, 1772, adver- 
tising the sale at public auction of a tract of more than 100 acres 
located in what is now Harlem, in the city of New York, stated that 
it abounded with “ wild fowl, as ducks, geese, pidgeons, quails, ete.” ® 
On Long Island about the close of the eighteenth century “ immense 

1 Report of Massachusetts Commission of Fisheries and Game for 1907, p. 56, 1908. 

2There is now apparently but one passenger pigeon left, a female, 17 years old; held in 


captivity in the Zoological Garden of Cincinnati. 
3 De Voe, Thos. I'., The Market Book, p. 187, New York, 1862. 


quantities of game and deer” were “ found amidst the brushwood,” 


” “ 


and “great numbers” were “annually killed, as well for the New 
York market as for the support of the inhabitants of the island.” +? 
In 1870 the prairie chicken was said to be “ found in most Western 
_ States, but in the greatest abundance in Illinois, Iowa, and Minne- 
- sota, Iowa standing preeminent in this particular;” and “ carload 
after carload,” it is stated, were shipped every winter to the sea- 
board cities;? and -in 1874 it was said to occur “in myriads” at 
Council Bluffs, Iowa.? In 1906 the State fish and game warden of 
Iowa reported to the Biological Survey that the prairie chicken 
was “ very scarce ” in the markets of Council Bluffs and other Iowa 
towns, the few that were on sale having been imported from Minne- 
_ sota and the Dakotas, and added: “ Prairie chickens are becoming 
more rare in our State every year. * *- Their natural breed- 
ing place is in the wild-hay lands, which are becoming very scarce 
in this State.” As late as 1892 game of all kinds was reported as 
plentiful in the Ozark Mountains of Missouri, and small game was 
so abundant that it was practically ignored by the natives.* 

Such accounts might be multiplied indefinitely. These are suffi- 
cient, however, to show how recent and rapid has been the change 
from abundance to comparative scarcity in many regions as settle- 
ment has advanced and to point out how imminent and yet unper- 
ceived may be the danger of extermination of many species. Even 
to-day accounts are published of the enormous and supposedly inex- 
haustible supply of game in regions where, within a decade or two, 
the sportsman will probably be making earnest attempts to restock 
exhausted covers. 


¥ 
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INCREASE IN PRICES OF GAME. 


As game has decreased, prices have risen. By 1763 game had been 
so reduced, especially along the Atlantic coast, that although a short 
distance inland there was an apparently limitless supply, the grow- 
ing scarcity had begun to manifest itself in the markets. On August 
24, 1763, a committee selected by the “ freemen and freeholders” of 
New York to “assize” market prices of meats and provisions, pub- 
lished the following schedule of the prices for game: * 


Venison, (maximum! price) =. == 22 "- = | per lb__ 5d. 
PURE 2 D/CiS2 8 isa, 2 od RS ge ih ae Saari ee © G0Z—— 18d. 
GU Lily — es: IDOE 08 Ot SE es ET Pe Pe each__ 13d. 
LEGG ST a ee ee ee Ue ee Rc faa: 15d. 
LETS Vp PAREN Te Me, See neg ee Cakes ee eg nee Hcnes, AS, 


1 Weld, Isaac, Jr., Travels through North America during the Years 1795, 1796, and 
1797, p. 463, London, 1799. 

2Fur, Fin, and Feathers, p. 155, New York, 1870. 

3 Coues, Elliott, Birds of the Northwest, p. 420, Washington, 1874. 

*Shewey, Arista C., Shewey’s Guide and Map to the Happy Hunting and Fishing 
Grounds of Missouri and Arkansas, p. 5, St. Louis, 1892. 


k 5 De Voe, Thos. F., The Market Book, p. 142, New York, 1862. 
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Black:and other larsetducks 2] aes ee eee each__ Is. 

Teal and otherismall ducks 2.) = ase ee 6d. 
Turkey +CO¢k = = as se eee aes 

Turkey: hen 22 eer 2s ee ee © == 8S, ..608 
Turkey Cock’ ((poulu) 22-2 ae ee ee 1 Senos 
Turkey “hen (poult)a22). (42. Se a ee se tS SIS eOns 
Wild: wo0s8eL~ 252 Few ks or ot ee ot ee ee oe Fee 

Wild 2oose. (immature) =A: 22 eee oo 18d. 
PBT ee oe ee ee ee eee eS 15d 
Snipe (CAT ZC) == 2 ae ee ee per doz_- 15d. 
Snipe: Gnednan yaa eee ee eee Ce ae 124d. 
Sripe™ (sSmalhyet £22Pe es ON Ne Se se, eee eRe Bs) 6d. 
Other Small :-bindse-eu ees ee eee te eee 6d. 


It is interesting to compare these prices with the following (whole- 
sale) prices in the New York markets in 1910. 


Grouse; ‘;dOMeSstic = = ee per pair__ $3. 00 
Grouse: foreion 224.022) se ee eee Ss £2 $15 255 tO een 
Partridgves domestic. t2 == ae a ee << oft _ > 3) 50 See 
Wioodeock, domestic. = eS eae Soy ©) wc Oe 
Golden: -plOver 2.24 ee ee per dozen_.. - 2.50, Saeed 
HneSiShe Snipe et eee epee eee < “ .. . 2) 00D eaeae 
Canvasback duck -- ==) =a ae ee eee per pair... 2.25 “> "3700 
Redhead? duck=4 32s as See 60 OTS 50 eee 
Mallard’ ducks 236-25 = eythane eee coh; eee 1. 25 
Bluewinesteala2422 4s 2 es eee tee mere (sy ET 
Greeniwint 2-42 3.8 oe a ee ee « & &, seb ere 
Breadbill- duck. ee ee ee ee a 2 Sa ne 
PER ee INO ayes ee Se ee ee per dozen__ 1. 00 
RaW NOR 7AS 3809 eS see ee ere We . 60 
Venison: “whole deer#s2 2) ears ae aes per pound..." <2255 ea 
Venison} .saddle = ee 4 “ 22 + tS 


The advance in prices can be well shown by a comparative state-— 
ment of the price of a whole carcass of venison. Assuming that a 
large deer, such as would find its way readily to the New York 
market, would weigh 175 pounds, and remembering that an English 
penny is about 2 cents, we can compare the prices of 1653, 1763, and 
1910 thus: 

1653. Whole deer, $1.20.. 


1763. Whole deer, $17.50 (maximum price). 
1910. Whole deer, $43.75 (maximum price, wholesale).? 


The comparison in the table below of some New York prices of 
1763 and 1910 with London prices of 1910* for the same or similar 
game, yields significant results. 


1 New York Journal of Commerce and Commercial Bulletin, Oct. 20, 1910. The whole- 
sale prices of New York are used merely for purposes of comparison with the earlier 
prices in the same market. They must not be taken as typical of general market prices 
throughout the United States in 1910. 

2It is worthy of remark that in Alaska, which is the last part of the United States to 
be exploited, a whole deer could be bought at Ketchikan in 1908 for $1.50, very. little 
more than was paid by the Dutch settlers in New Netherlands in the seventeenth 
century. 

®* Taken from the London Times for October 14, 1910. 
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Comparative prices of game in the markets of New York in 1763 and 1910 and 
of London in 1910. 


Game. Ney ee New York, 1910.| London, 1910. 
steerer eis ea Ne ae eh se See et | $0. 24 | $1.75 to $2.00 $0. 16 to $0. 24 
Ee 8 oe owe ecb oas ie gaan eeaces . 30 1.50 24 . 36 
Se MUNITETIRIRM RSE te eon aS ence een ancce 24 . 624 . 24 36 
TE. sn Sh ee Sa eS | Se . 374 -50 -16 24 


+30} 2.00 3.00 - 08 -16 


1 Heath hen in the New York markets of 1763. 


It will be noticed that the London prices of 1910 correspond much 
more closely to the New York prices of 1763 than to the New York 
prices of 1910. 


PRESENT CONDITION OF GAME. 


The last wild buffalo of the United States outside of the Yellow- 
stone National Park was killed in 1897. Antelope, elk, and moose 
will probably survive a little longer, while deer, under favorable con- 
ditions, will hold their own for some time to come. The original 
range of the buffalo extended from central New York to eastern 
Oregon and from northern Mexico to Great Slave Lake, nearly touch- 
ing the Atlantic coast in Georgia and the Gulf coast in Louisiana. 
By 1730 the last buffalo east of the Alleghenies had been killed. 
By about 1810 none were to be found east of the Mississippi. In 
1870 those that were left were confined to two great herds, the south- 
ern of which roamed the plains of eastern Colorado and New Mexico, 
southern Nebraska, western Kansas and Oklahoma, and northern 
Texas, while the northern herd ranged from northwestern Nebraska 
and western Dakota on the east to Montana and Wyoming on the 
west, and northward into Canada to the northern limit of the original 
range of the species. Twenty-seven years later not one was left in 
the United States except a few in captivity. 

The elk was originally found as far east as the seaboard States and 
westward to the Pacific coast. By 1850 it was still to be seen in 
southern New York and northern Pennsylvania and in the Alle- 
gheny Mountains in Virginia. It lingered in Michigan until 1877 
and in the Ozarks in Missouri as late as 1898. There are now fairly 
large herds in Montana, Idaho, and western Wyoming, and a few 
small ones scattered in four or five other Western States.? 

The American antelope, the only antelope found in the Western 
Hemisphere, which originally roamed the plains and prairies of the 


1 The elk was reintroduced in the Adirondacks in New York in 1901, and the original 
stock of 22 has multiplied until by December 31, 1907, it was estimated that the herd 
numbered 425. About 50 elk, which probably escaped from the Austin Corbin preserve, 
are now running wild in New Hampshire. 
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West in countless numbers, in 1900 still covered a large area, but in 
isolated and rapidly diminishing herds. By 1908 these herds had 
been so reduced that it was possible to form the following fairly close 
estimate of the remaining numbers: Colorado, 2,000; Idaho, 200; 
Montana, 4,000; New Mexico, 1,300; Oregon, 1,500; Wyoming, 4,000; 
Yellowstone National Park, 2,000; other States, 2,000; total, 17,000. 

Moose, which have always made their home in the northern woods 
of the country, have fared better. In the eastern half of the country 
they still occur in Maine and Minnesota, and in the West in western 
Montana, northeastern Idaho, and the Yellowstone National Park 
and adjacent territory in Wyoming. | 

Deer have been able to maintain themselves much better than other 
_ big game; still, in about one-fourth of the States they have either 
been killed off or become so scarce that no hunting is permitted, and 
in the rest are generally confined to restricted localities. 

Quail have been reduced almost to the vanishing point in the 
Northern States, but are still fairly plentiful in the middle belt and 
are moderately abundant in the South. Wild turkeys originally fur- 
nished the colonists with an unfailing supply of food and were so 
abundant as to strike all visitors to the country as the most promi- 
nent and conspicuous of the inland game birds. Now they are com- 
paratively rare. None are left north or east of Pennsylvania, but in 
some localities in the South, particularly where settlement has been 
slow, they are yet found in fair abundance. Prairie chickens are 
still somewhat abundant in a few regions in the Mississippi Valley, 
especially in Nebraska and South Dakota, yet from the rapid settle- 
ment in that section and the ease with which the birds may be secured 
they will undoubtedly continue to show a swift decrease. 

The various species of grouse that inhabit the country west of the 


Mississippi are similarly doomed, except that some few may survive — 


in the interior of unreclaimed deserts or in the fastnesses of moun- 
tains. Their extermination in all accessible places is dependent 
merely upon the rapidity with which such places are utilized for 
agricultural and other purposes. The same is true of the ruffed 
grouse of the East. This bird, once so numerous as to be rated in 
the Massachusetts colony as a pest, is now carefully protected 
throughout its range, and in the few markets in which it is still on 
sale sometimes brings as high a price at retail as $5 a pair (New 
York, 1910). The growing scarcity of the woodcock was discussed 
in the Yearbook of the Department of Agriculture for 1903.1 Of 
waterfowl it may briefly be said that numerous as they may at times 
still appear to be, yet compared with their original abundance they 
are but few. Furthermore, although in the fluctuations produced by 
climatic and other natural causes they may seem at times to be 
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recovering some degree of their former abundance, yet we must not 
allow these occasional years of comparative plenty to blind us to the 
rapid decrease which is in progress. 


CAUSES OF DECREASE. 


In seeking the reason for the immense decrease in the game of the 
country we have not far to look. The recklessness with which the 
early colonists destroyed the game that filled this land to overflow- 
ing is astonishing, even though such wasteful methods are usual in a 
new country. We find them selecting haunches of venison and leav- 
ing the rest of the carcass to the dogs and beasts of prey; giving wild 
geese to their dogs; and burning canebrakes, thus destroying the 
haunts of many game animals and birds, merely to secure a day’s 
kill. Such practices continued to prevail on the border line of settle- 
ment as it advanced westward, and late in the last century numbers of 
slain buffalo were left to rot after their tongues had been cut out. 

As settlement progressed, a new and far more potent agent of de- 
struction arose in the growing and unregulated trade in game. Just 
as our forests have been converted into lumber at the demands of 
trade, so meadow and forest have been depleted of game for com- 
mercial reasons. The destructive power of unrestricted trade in 
game has latterly been greatly intensified by the development of 
cheap and rapid transit and of cold storage; and had it not been 
for the final adoption of measures limiting the market supply, our 
game would be practically gone, or at least utterly beyond the reach 
of the moderate purse. 

A third factor which has operated to reduce our stock of game, 
and one of no less importance than the other two, has been the con- 
version of wild into cultivated land. Forests have given way to 
plowed fields, meadows have been tilled, and swamps have been 
drained. These places when wild furnish suitable homes for game 
animals and birds, and their occupancy by man has permanently 
reduced the stock of game by depriving it of available shelter. As 
the country is more and more occupied by man, it must necessarily 
be less occupied by game; hence we can never hope to restore former 
abundance. Nevertheless, by adopting methods of conservation 
adapted to present conditions we should be able to preserve a fair 


supply of game indefinitely. 


RESTRICTIVE LAWS. 


Along with the disappearance of game has grown up a system of 
restrictive State laws. States have not, however, kept pace with the 


increasing need of protective measures, but have acted rather on the 
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principle of locking the stable door after the horse has been stolen. 
Game legislation has usually followed a well-marked course. First, 
hunting in the season of reproduction has been prohibited; then 
methods of hunting have been restricted; then sale and possession 
of game in close season have been interdicted; next, all hunting of 
certain species has been suspended for a term of years, in order to 
allow recuperation; then discrimination against nonresidents has 
followed; and, finally, bag limits have been imposed and resident 
licenses established. These provisions are mainly directed to the 
hunting of game, but with the growing importance of the game 
market it has been found essential to deal with this phase of the sub- 
ject by licensing market hunters, prohibiting export of game, for- 
bidding sale at all times, or combining all these features. 

Laws prohibiting all sale and export of game are comparatively 
recent. Their necessity under the existing conditions was readily 
recognized and the growth of such restrictive legislation was very 
rapid, as is indicated by the accompanying maps showing the States 
that prohibited sale and export at all times of all or part of their game 
in 1890, 1900, and 1910, respectively. (See figs. 1 and 2.) 


MARKETS. 


The principal game markets of the United States are Chicago, 
New York, Philadelphia, and Boston. Until recently St. Louis be- 
longed in the list, but the legislature of Missouri passed a law in 1909 
closing the game markets of the State. Prior to that time St. Louis 
had been the depot for ducks of various kinds from Arkansas, Texas, 
and other States, quail from Kansas and Oklahoma, prairie chickens 
from Nebraska and South Dakota, and deer from southern States. 
Some of this game was distributed to smaller markets in Missouri, 
Towa, and Illinois, but much of it passed on to Chicago, there to be 
distributed to various eastern markets. Chicago draws on Michigan 
and Wisconsin for part of its supply of venison and receives much 
southern game direct. New York, besides obtaining game from Chi- 
cago, serves as a depot for game from surrounding points, such as the 
Susquehanna Flats and the Long Island coast, which furnish large 
supplies of waterfowl. It is the chief distributing point for game 
imported from Europe, such as quail, grouse, woodcock, black game, 
plover, pheasants, partridges, and deer. Boston probably stands 
first in the trade in deer, derived chiefly from Maine. Philadelphia 
is supplied largely from local sources, but has obtained quail direct . 
from points as distant as Oklahoma or Texas and deer direct from 
Canada and North Carolina. 

The game market is closed in Detroit, Milwaukee, St. Paul, Minne- 
apolis, and Omaha, and to all game but waterfowl and rabbits in 
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San Francisco, and all but rabbits in Cincinnati, Cleveland, and 
Columbus. 

Low prices prevail at New Orleans, and also characterized the St. 
Louis market when it was open. Chicago and New York prices run 
rather higher, and those of Boston still higher. Philadelphia prices 
are moderate, those of Baltimore and Washington lower, and those 


of Richmond, Va., very low, almost rivaling the prices of the New 


Orleans market. Im other cities prices vary considerably; as a rule, 
however, the less important the market the lower the prices, though 
there are some striking exceptions. 

A few years ago much of the game on sale in the principal markets, 
particularly in the Middle West, was illegally procured. But since 
the passage of the Lacey Act and the establishment'of more efficient 
warden service in the various States, the Department of Agriculture 
and State officials have been able to cooperate more effectively and 
most of the illegal traffic has been suppressed. 


PRESENT MARKET SUPPLY OF GAME. 


Deer are fairly plentiful in the principal markets, though scarce 
in Washington, New Orleans, and Denver. Quail are at present 
more plentiful than they were a few years ago, and can be bought 
at from $2.50 to $5 a dozen, according to the market. Ruffed grouse 
are scarce everywhere, and prairie chickens are practically out of the 
markets; both species are frequently replaced by guinea fowl, which 
masquerade as grouse on the tables of hotels and restaurants. Wild 
turkeys are scarce or absent in all markets; woodcock also are scarce, 
and usually retail for 75 cents each; snipe and other shorebirds are 
generally absent, and are not much in demand; ducks are still plenti- 
ful in all markets, though local conditions sometimes diminish the 
supply. Canvasbacks and redheads command high prices in the 
East, owing to their quality. Canvasbacks, sometimes sold as high 


as $7 a pair in Washington and Baltimore, bring only $7 to $9 a 
dozen wholesale at San Francisco. Mallards usually range from 75 


cents to $1.25 each—double the price of the small ducks. Rabbits 
are plentiful, and furnish a cheap and constant supply of food. 
FOREIGN GAME. 
The invasion of the American game market by foreign game is 
significant. Game is not only more plentiful and cheaper in Euro- 
pean than in American markets, but it is sold at a lower price in the 


United States than corresponding American game. Thus we find 


foreign plover selling in Boston at $3.50 a dozen, while native plover 
in the same market are bringing $1.20 a pair, and in Chicago Eng- 


lish partridges offered for $12 a dozen, while ruffed grouse are quoted 
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at $22 a dozen. The principal reason for this apparent anomaly is 
that the European game markets are largely supplied by private 
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preserves, which are comparatively few in number and near the mar- ~ 
ket, and which can maintain their stock at a fairly constant point; 
while the American supply is obtained from distant and numerous 
sources and is derived from wild and practically unregulated stock. 
Another reason is to be found in the greater restrictions in the 
United States on commerce in game. In Europe game may be sold 
and transported freely in the open season, while in America sale and 
transportation are necessarily greatly limited. Free marketing of 
wild game leads swiftly to extermination, while game reared as 
private property may be marketed freely without reducing the stock. 


CONCLUSION. 


From the foregoing considerations it will be perceived that the 
game market of the United States has constantly decreased in im- 
portance as game has become less and population has increased. 
From a time when bounties were paid for ruffed grouse and ap- 
prentices appealed from a diet of prairie chicken, we have reached 
the time when ruffed grouse are within reach only of the rich and 
prairie chickens are not to be had at any price. ‘The meat of all big 
game except deer has been withdrawn from the market, and in many 
large cities even deer are not in the market, either because of nonsale 
laws or owing to the limited supply. Rabbits and waterfowl are 
still offered in some numbers, and quail are on sale every open season 
in a number of cities; but wild turkeys, once so abundant that col- 
onists shot them from their doorways, are rare in northern markets 
and are found in very limited quantities in the South; while native 
woodcock and other shore birds are sold only in small numbers, if at 


all. The period has arrived when European pheasants, grouse, and ~ 


plover are rapidly replacing corresponding American birds; and 
unless suitable measures be adopted for preserving and increasing | 
our own game, we shall doubtless have to depend more and more on 
imported game for our market supply. 


PROGRESS IN SAVING FOREST WASTE. 


By Wituram L. HA tt, 


Assistant Forester. 


We are a people of rapidly changing customs. The farmer of 
to-day employs materials and processes that differ from those of 
fifty years ago. The banker, the merchant, the teacher, each works 
by a system different from that of half a century back. Fortunately, 
most changes result in improvement. We find better materials and 
processes and discard the old ones. The tallow candle was super- 
seded by the kerosene lamp, the kerosene lamp by the gas jet, the gas 
jet by the electric bulb, and now we are working out infinite improve- 
ments of the electric light. It is much the same in the case of power. 
First, we had human power unaided, then man made a mighty step 
in advance by subduing the ox, the horse, and the camel to do his 
work. Another step, and the seas carried his commerce in wind- 
pushed ships; another, and coal-generated steam multiplied ten times 
his power and his speed on sea and land; still another, and to-day we 
have the realization of man harnessing the rivers and directing their 
energy to transportation in commerce, the lighting of cities, the 
turning of mills. 

The use of the forest, though constantly changing in practice, has 
been continuous from the earliest times. All the peoples of the 
world, regardless of race or state of civilization, have made use of 
wood wherever it could be had. We are told by those who may be 
assumed to know, that in Persia are great hills of ashes—the remains 
of the wood fires of the fire-worshippers kept alight through untold 
ages before Abraham came to Haran from his native Chaldea. Thus 
the record written in the earth itself is evidence of the dependence of 
primitive man upon the products of the tree, even before history 
began. 

The Anglo-Saxon has never been without his forest. Whether 
among his clan upon the Weser, under his overlord along the Thames, 
or in his sovereign States in the valley of the Mississippi, he has had 
his tree to cut at will for fuel, to construct vehicles of transportation, 
or to build his shelter. Wood has been the cheapest, the most acces- 
sible, and the most easily worked of all materials available for the 
use of man. We have used it everywhere and for everything. One 
of our best-known foresters has said, “ Our civilization is built on 
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wood. From the cradle to the coffin, in some shape or other, it sur- 
rounds us as a convenience or a necessity.”? A simple enumeration 
of the myriad uses of wood would extend to great length. 

Under such universal demands, the consumption of wood grew 
‘apace. Considering only the one largest demand upon the forest— 
that for sawed lumber—we find that 18,000,000,000 board feet were 
used in the United States in 1880, 24,000,000,000 in 1890, 35,000,- 
000,000 in 1900, and 40,000,000,000 in 1907. In addition we use wood 
in many other forms, such as hewed railroad ties, poles, and pulp. 
Our use of this material has come to exceed eee that of any other 
people. Taking into account the whole tree, we take from our forests 
probably 125 cubic feet per capita annually; Germany uses only 37, 
and France but 25. 


SUBSTITUTION OF OTHER MATERIALS. 


Although our demand for wood outgrew our increase in population 
between 1880 and 1900, a change is now noticeable in this relation. 
The products of the forest reached their highest price in 1907, while 
the greatest production was in 1909. In 1907 the demand was equal 
to the supply. Since 1907, production has increased over 10 per cent 
while the demand has no more than remained steady and has prob- 
ably declined. At present there is a marked condition of overpro- 
duction. The reason in great part is that substitutes are taking the 
place of enormous quantities of lumber and are thus exerting a power- 
ful influence to lessen the demand for wood. In cities, steel and 
cement for frames; slate, metal, and patented materials for roofing; 
tile and cement for flooring, and marble for wainscoting and finish, 
have usurped places once belonging to wood. On the railroads, steel. 
passenger and freight cars are displacing wooden ones, steel and con- 
crete bridges and trestles are coming in and those of wood are going 
out. The best railroads consider frame depots and board platforms 
things of the past. The situation is similar on farms and in rural 
communities. Cement is relieving the pressure upon the lumber 
supply by coming into use where wood was once the only material — 
employed. A list of such uses would properly include fence posts, 
well curbs, walks, feeding and watering troughs, swine houses, silos, 
greenhouse beds, feeding floors, milk rooms and cooling tanks for 
dairies, root cellars, floors for corn cribs, cow sheds, chicken houses, 
and for numerous other uses about the farm where lumber was 
formerly employed almost exclusively. 


HOW WASTE OCCURS. 


The principles which underlie the intelligent use of a valuable 
resource like the forest are to utilize it economically and, if possible, 
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provide for the renewal of the supply. Fortunately the forest, un- 


_ like the minerals, is a renewable resource. Like the cereals, trees 


grow, and with intelligent management produce one crop after 
another. 

Much is known about the growing of trees, and considerable tree 
planting is being done. The schools are teaching both the sentiment 
and practice of tree planting, and individuals, cities, States, and the 
National Government are doing much work along this line. 

Upon the first principle of forestry, that of using the present 
supply economically, our knowledge is altogether too limited and 
our practice entirely inadequate. The wood which we cut in the 
forest each year, if compacted together, would form a solid cube 
one-half mile in dimensions. It is taken from the forest to meet 
the demands of many industries. The lumber industry takes 42 per 
cent; cordwood, 32 per cent; fence posts, 9 per cent; hewed railroad 
ties, 7 per cent; cooperage stock, 2 per cent; and pulpwood, 2 per 
cent. Minor industries consume the remaining 6 per cent. 

In the course of manufacture of sawed timber and its use by the 
industries, 67 per cent of the wood which grew in the tree is lost. 
In cordwood the loss is 5 per cent, and in posts and rails 20 per cent. 
In hewed cross ties the waste runs to 70 per cent, none of which can 
be used; and in cooperage stock it is even greater, amounting to 78 
per cent. 

It will at once be asked why this enormous waste occurs. The 
answer is easily found. We saw lumber with square edges, but 
the trees grow round. Our boards and timber must be straight and 
of the same width and thickness throughout, while the tree often 
grows crooked and always tapers. If the tree would accommodate 
us by growing with square edges instead of round, or even in the 
form of a cylinder instead of a cone, the waste would be less. Even 
then it would be considerable. There is waste in the stump because 
it is difficult to cut off the tree even with the surface of the ground, 
though it would be better for the forest if this were done. 

Perhaps the greatest item of waste in the woods is found in failure 
to utilize the tops. Branches and tops are lopped off and left to 
decay on the ground. It is the dead tops with their clinging leaves 
and small branches that form the “slash” which burns with un- 
controllable fierceness during disastrous forest fires. Thus one form of 
waste leads directly to another. Even this is not all the waste that 
takes place in the woods. Defective trees, due to burns, decay, or 
insects, are often left uncut. Sound logs are overlooked in the forest, 
or sink in the streams while in the course of transportation to the 
mills. Altogether, it is probably true that 25 per cent of the wood 
which is produced by growth is never taken from the forest at all. 

1—70797°— BK 1910—_17 


258 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


Let us see what occurs when a log actually goes to the sawmill. In 
the process of sawing out the rough boards the slabs, edgings, and | 
trimmings must be removed. Besides, the bark and the sawdust— 
very considerable items—are lost. To be sure, the best slabs are fre- 
quently used to make lath and other small products, but the waste is 
but slightly reduced by this utilization. A large part of the product 
turned out as boards must then go through the planing mill, where 
from one-eighth to one-quarter of an inch is taken off in giving true, 
smooth surfaces. In all, mill waste, as represented by slabs, edgings, 
trimmings, shavings, and sawdust, easily comprises 35 per cent of the 
wood which originally stood in the forest. 

This is not the end of the story. Further waste is entailed in work- 
ing up lumber in the building trades; in box and furniture manu- 
facture; in vehicle, car, and ship building; in fact, wherever sawed 
lumber is used. We must add to the 60 per cent of the tree left in 
the woods or lost at the sawmill 7 or 8 per cent more, which is sawed, 
planed, or chiseled off in the course of remanufacture. To sum up, 
the total wastage where the tree is sawed into lumber foots up to 
approximately two-thirds of the original volume. 

In the case of timber which is hewed into railroad ties, cut into fuel 
wood, split into fence posts, or ground into pulp, a waste occurs in 
a manner very similar to that which occurs in the sawmill. Not 
until the piece of wood has taken its final form in house, box, table, 
barrel, or railroad tie does waste cease, and, in fact, not even then. 
No sooner does man cease cutting away with his ax, saw, chisel, or 
plane than other agencies actively take up the work. Decay, fire, 
insects, marine borers, and mechanical abrasion are especially active 
agents of destruction, and are estimated to cagise an annual loss of 
over nine billion board feet of wood actually in use. Of this 
amount it is estimated that decay is accountable for 81 per cent, 
abrasion or wear 8 per cent, insect destruction 5 per cent, and de- 
struction by fire and marine borers 3 per cent each. 


HOW THE WASTE IS BEING SAVED. 


If the enormous waste which is sustained in the utilization of the 
forest existed without any effort being put forth to abate it, the 
prospect would be deplorable. However, the industries which utilize 
the forest are making genuine effort to lessen the proportion of 
wasted material. This movement has been under way for several 
years, and while it has not progressed to the point of reducing to any 
great extent the total amount of the waste material it has made real 
advancement in many directions. It is the chief purpose of this 
paper to note the lines along which this advancement is taking place. 

As already seen, waste in the material which makes up the tree 
takes place in the forest, during manufacture, and while in service. 
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_ At whieh point is it most important commercially to put a check 


upon this waste? Evidently, upon that waste which occurs after the 
timber is actually put in service, because there the wood has its great- 
est value. Take the railway tie, for instance. When the tie is newly 
laid in the track it has its highest value. Decay there means not 
only the cost of a new tie, but the cost of transportation and of 
placing it in the track as well. It is a sound business principle that 
the wood-using industries should as the first step begin to conserve 
their wood materials by protecting them in use so that they will last 
as long as possible. 

For this reason we are now beginning on an extensive scale to 
treat with preservatives the timbers which are most. subject to dam- 
age in use. These are railroad ties, bridge timbers, paving blocks, 
posts, poles, and piling. The time is close at hand when we shall find 
it practicable to treat with preservatives the shingles on our houses, 
our porch floors and columns, and other parts of buildings which are 
subject to decay. The preservative treatment of timber is rapidly 
becoming a substantial industry. Some 80 plants are now in opera- 
tion, and more are being built every year. Many of these plants 
belong to railroad companies, while others do a commercial business. 
Two preservatives are widely used in the United States. One is creo- 
sote, a product of coal tar, valuable for preventing both decay and 
destruction by marine borers; the other is zinc-chlorid, a water- 
soluble salt, and effective only against decay. In 1908 57.5 million 
gallons of creosote and 19,000,000 pounds of zinc-chlorid were re- 
quired for'these uses, and applied to approximately 1,375,000,000 feet 
of timber. 

Before long we shall undoubtedly see some of the larger lumber 
companies putting in preservative plants at their sawmills. The 
advantage to the lumberman would be that he could profitably turn 
much of his low-grade lumber and wood waste, by treatment with 
preservatives, into merchantable railroad ties and similar commercial 
products. This would mean a reduction of the amount of timber 
going into low grades of lumber—an end which the lumberman very 
much desires, since he has too little of the best lumber and too much 
of the poorest. The advantage to the country would be a closer 
utilization of the trees which are cut and a saving of much of the 
high-grade woods which are now going into inferior uses. It is poor 
economy to put the best white oak into railroad ties, which last in 
an untreated condition only seven or eight years, when treated ties 
of rapid-growth pine and gum will last from twelve to fifteen; yet 
this has been the practice. 

Again, preservative treatment is making available large amounts 
of dead timber, which were until recently considered useless. Upon 
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the high mountains of the West are great areas covered with 
billions of feet of dead pine, spruce, and fir, the result of forest fires, — 
some of which occurred a quarter of a century ago. Two National 
Forests, the Holy Cross and Sopris, in Colorado, are estimated to 
contain 165,000,000 feet of such timber. Much of this timber is still 
sound. If treated, it will be first-class material for fence posts, 
railroad ties, telephone poles, and mine timbers. 


SAVING THE MILL WASTE. 


The next point at which it is important to put a check upon wood 
waste is at the sawmill. In many ways improved methods are be- 
ginning to cut down waste at this point. Small articles of trade 
are being manufactured from material previously lost, or the waste is 
being turned into valuable products through chemical processes. 

Much waste of good material has resulted from the inability of 
lumbermen to market short or odd lengths of boards. In the past: 
it has been impossible to buy, in the lumber yards, boards or timbers 
less than 10 feet long or pieces of odd lengths, such as 11, 13, and 
15 feet. Timbers that would make boards less than 10 feet long have 
been thrown away unless they could be worked into lath or other 
small forms, and pieces that would readily make odd lengths without 
loss were cut down to even lengths. On the Pacific Coast, where 
the Forest Service has investigated this practice, it found the loss 
due to the nonmanufacture of odd lengths in planing-mill material 
to be 2.7 per cent of the material which passed through the machines. 
For Washington and Oregon this means 15,000,000 feet of the highest 
grade of material each year. In the southern pine region the per- 
centage of loss is smaller than in the West, but the total waste on 
this account is probably not less than 30,000,000 feet. It is the de- 
mand of custom. Rather than buy 4-foot boards the American citi- 
zen. prefers to get a 12 or 16 foot board and saw it into 4-foot lengths. 
We should also recognize the necessity for short-length boards. Two 
or three feet should be the minimum length of boards instead of 
10 feet. 

There is perhaps even greater waste because we do not utilize odd 
widths of boards. <A section of a log which would make a board 7 
inches wide is sawed down to 6 inches, and so far little use has been 
found for the strip which is cut off. 

Again, waste results from lack of knowledge of the properties of 
woods. There was a time when a lumberman went through the 
hardwood forests and cut only the walnut and the chee All 
other kinds were left as useless to mature and die. Later he took 
the poplar and the best oak and left the rest. Even now, as valuable 
as we consider wood to be, the lumberman in some sections leaves 
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FOREST PRODUCTS LABORATORY, MADISON, WIS., THE PURPOSE OF WHICH IS TO SAVE THE WOOD NOW WASTED 
IN CONVERTING THE TREE INTO MANUFACTURED PRODUCTS. 
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Fic. 1.—PART OF THE EQUIPMENT IN THE WOOD-WORKING ROOM. 


[The fine work of preparing specimens for test is done in this room and requires a complete 
set ot high-grade wood-working machines. } 


FiG. 2.—TIMBER-TESTING LABORATORY, SHOWING THE SMALL TESTING MACHINES. 
[It is necessary to test pieces varying from very small size to beams 8” x 16” and 16/ long. | 


Yearbook U. S. Dept. of Agriculture, 1910. PLATE XIX. 


FiG. 1.—PULP AND PAPER LABORATORY, SHOWING FOURDRINIER PAPER MACHINE AND 
PULP EQUIPMENT. 


FiG. 2.—TREATING CYLINDERS, PUMPS, AND TANKS IN THE WoOOD-PRESERVATION 
LABORATORY. 


[Important experiments are now in progress, which have for their object the improvement 
of processes of treating wood to prevent its destruction by decay and marine borers. ] 
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in the woods to burn or decay a number of, excellent species which 
ought to yield valuable lumber for our markets. 

It is worth while to pursue this point one step further to note 
that loss is sustained because of our imperfect knowledge concerning 
the profitable production of the valuable chemical materials that can 
be obtained from wood. We know, for example, that we can obtain 
a large proportion of turpentine from certain forms of pine wood. 
If turpentine could generally be produced at a profit from southern 
pine mill waste, the quantity of such waste in the southern States is 
sufficient to produce a quantity of turpentine equal to that now 
obtained by tapping the live trees. A beginning along this line has 
already been made. About 30 distillation plants are operating on 


_ pine waste in the southern States and in 1907 had an output valued 


at half a million dollars. 

Turning to another phase of the problem, the waste of beech, 
birch, and maple in the northern woods is sufficient, if it could be 
properly utilized, to produce most of the wood alcohol and acetate 
of lime used in this country. If so used it would yield a product 
worth annually about $7,000,000. Most of the wood now used in the 
manufacture of these products is cut especially for the purpose. 
However, sawmill waste to the extent of 60,000 cords, or 5 per cent 
of the total, was reported in 1907 as used for this purpose, and the 
amount appears to be increasing each year. 

At the present time spruce, hemlock, poplar, and cottonwood are 
the woods chiefly used for paper making. If the slabs, edgings, 
trimmings, and shavings from the spruce, hemlock, poplar, and cot- 
tonwood cut for lumber in 1907 had been used for paper making, 
they would have furnished over 4,000,000 cords, an amount amply 
sufficient to make all the paper manufactured in the United States. 
The utilization of waste wood for pulp and paper manufacture has 
possibilities in spite of the fact that obstacles will have to be over- 
come. Waste wood is not in lengths and widths acceptable to pulp 
makers, and trouble is met in reducing it to a fibrous condition. 
Knots, bark, rotten wood, and dirt necessitate extra expense for 
handling. Yet in 1908, according to the census report, some 250,000 
cords of mill waste were used, and the quantity appears to be increas- 
ing annually. 


READJUSTMENT OF WOOD-USING INDUSTRIES NECESSARY. 


The foregoing considerations point- to the conclusion that the 
principal cause of the great waste of wood in the course of manu- 
facture is the lack of proper organization and cooperation among the 
wood-using industries. The lumberman wants to make lumber and 


nothing else; consequently, much of his raw material is wasted. 


The cooperage manufacturer wants to make staves and nothing 
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else, and demands for his purpose the whole tree when he might use 
waste from the sawmill. Better adjustment would make it possible 
for the industry which makes small products to use as its raw ma- 
terial the waste of another which makes only.large products. For 
example, consider the meat skewer. Custom decrees that it be made 
of hickory. In its manufacture, trees are cut down and sawed into 
pieces several feet long, from which the skewers are made. This 
is a wasteful procedure, and hickory is becoming scarce. Skewers 
should be made from the waste wood of other industries which re- 
quire hickory in larger pieces. 

An example of two industries which would profit by a closer inter- 
dependence than prevails at present may be found in lumber manu- 
facture and slack cooperage production. In the past they have been 
independent, each going to the forest and cutting down the trees 
needed, handling them by its own processes, and manufacturing its 
products without regard to the other. In lumber manufacture, the 
trees are cut into long timbers or boards with a total waste of about 
67 per cent of the tree. In cooperage manufacture, the trees are 
cut into small pieces of a length suitable for making barrel staves, 
heads, and hoops, with a waste of about 87 per cent. Why should not 
the barrel staves, heads, and hoops be made from the 67 per cent of 
waste in the lumber business? There is no adequate reason why this 
should not be done. Slack cooperage could be produced from ex- 
actly the kind of material which is wasted by thousands of feet in 
most of the large lumber operations. A large proportion of the tops 
and crooked logs left in the woods, some of the material that goes to 
the burner, and much more that is fed as fuel to the boiler would be 
excellent for slack cooperage purposes. Moreover, the two industries 
employ to a large extent the same woods and are centered in the 
same regions. It is clear that for the saving of needless waste these 
two industries ought to be combined, so that the barrel staves of the 
country might be made from the lumber waste. The census reports 
show that this combination is slowly being accomplished, but the 
wonder is that it has not been done before, and the need is that it 
should come about without delay. 

This is only one example. Many others exist. The important 
thing is that the lumber industry should not continue simply cutting 
logs into boards. It should diversify its products. Some of the 
large sawmills might profitably add box factories, as has already been 
done in a few instances. Others should put in pulp mills, cooperage 
plants, preservative treatment plants, turpentine or tannic-acid 
works. Still others will find it profitable to introduce handle or 
woodenware works. By working such auxiliary establishments the 
lumber industry will make a profit out of what is now but waste and 
the public will observe a great cutting down of the waste wood. 
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Reduction of the waste which takes place in the forest must inevi- 
tably follow the reduction of waste at the mill. The operation of 
pulp mills, treating plants, and distillation retorts in connection with 
sawmills will give a threefold advantage. It will cut down the 
quantity of low-grade lumber now turned out, of which there is 
always an oversupply; it will practically eliminate waste at the saw- 
mill and put out of business the “ burner,” at whose vanquishment the 
American people can well utter a sigh of relief, and it will draw out 
of the forest good wood that is now left there to rot. 


WHERE THE RESPONSIBILITY RESTS. 


When we consider the waste incident to the manufacture of forest 
products we are apt to charge this condition entirely to the lumber- 
man and to hold him responsible for its correction. While some 
individual lumbermen have been flagrant offenders, it is hardly true 
that lumbermen as a class are to be blamed for wasting the forest. 
As a rule, they bring out of the forest and sell all the material they 
can handle without loss. Before the financial disturbance of 1907, 
when lumber prices had reached their highest point in our history, 
the lumbermen were cleaning up the ground fairly well. It paid 
them to take out the low-grade material. A few months later, when 
the market had gone to pieces, conservative sawmill men estimated 
that there was being left in the woods from 25 to 50 per cent more 
than when prices were good. The principle invariably holds that 
high lumber prices mean less waste, while low lumber prices mean 
more waste. The lumberman must leave in the woods or burn at the 
mill that which he can not sell for at least the cost of manufacture. 

If we insist on conservation of the timber supply, then the public, 
the lumbermen and the wood-consuming industries, and the National 
Government must cooperate in bringing it about and in bearing the 
expense. The public, as its share in the cooperation, must expect 
to pay fair prices for lumber. Forest conservation could never be 
possible with the low prices which prevailed in former days. Some- 
thing can be done in some parts of the country under the present 
prices, but in general lumber prices will have to go somewhat higher 
than they are now before much can be done toward reducing waste in 
the forest. Another thing which the public must be prepared to do is 
to accept new kinds of wood and new forms of manufacture. The 
farmer must give up the use of cedar, white oak, and chestnut posts 
and be content to use willow, cottonwood, and pine, creosoted to 
make them durable; railroads must cease using white-oak ties and 
turn to treated pine and other fast-grown woods; builders must be 
prepared to accept short lengths of lumber, such as 2 and 4 feet; 
also odd lengths like 7, 9, and 13 feet, and even odd widths like 5, 7, 
and 9 inches. 
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The lumbermen as their part of the cooperation must go ahead 
in a true spirit of investigation and advancement to work out by 
every practical means the reduction of that waste which now threatens 
the permanence of their industry and beclouds its standing before 
the bar of public opinion. They can do this by increasing the variety 
of their products, through the operation of by-product plants in 
connection with their sawmills. Advancement is to be expected and 
is beginning along these and similar lines. What has actually been 
accomplished is perhaps less encouraging than the spirit which has 
come to prevail among those who have to do with the utilization of 
the forests. At every lumbermen’s meeting the cutting down of 
waste is a subject of consuming interest. The lumbermen realize 
that the time is at hand for progress along lines of close utilization 
and the next few years ought to bring material improvement. 

A third party in the cooperation is the National Government. 
Its part is, by investigation of the fundamental problems involved, 
to discover methods by which forest waste may be abated. Many 
difficult problems are to be solved. If they were not difficult they 
would have been solved long ago. But they are not impossible of 
solution and the Government can better undertake them than the 
lumberman, because many of them call for fundamental scientific 
work which lumbermen are not prepared to do. The Government 
has already started upon this work. In cooperation with the Uni- 
versity of Wisconsin it has established at Madison, Wis., a thoroughly 
equipped wood-testing laboratory which was formally opened on 
June 4, 1910, in the presence of nearly 500 visitors representing 
various lumber and wood-using associations. A mass of work awaits 
the attention of the laboratory in the problems of the economic use 
of the forest and its products. Many of these problems are highly 
complex and can not be solved without the most thorough investiga- 
tion. At the same time they are broadly commercial, and the results 
obtained can not be applied without a complete knowledge of com- 
mercial conditions among the industries which utilize wood. The 
laboratory, of necessity, therefore, works in close touch with the 
forest-dependent industries. (See Plates XVIJ-XIX.) 

It is not too much to expect that with faithful cooperation be- 
tween the public, the forest-dependent industries, and the Govern- 
ment the important problem of forest utilization with a minimum of 
waste will ultimately be solved. 


PROGRESS AND PRESENT STATUS OF THE GOOD ROADS 
MOVEMENT IN THE UNITED STATES. 


By LoGAN WALLER PAGE, 
Director Office of Public Roads. 


PERIOD OF COLONIAL EXISTENCE. 


When the early settlers first began the colonization of America 
their settlements were confined largely to the coast and inland water- 
ways, because the water afforded them an avenue of transportation 
which supplanted for the time the necessity for roads. As the settle- 
ments increased and spread over larger areas of territory, however, 
the necessity for land communication between the various settlements 
arose, and the need for some form of highway became essential. At 
first the Indian trails and the paths of wild animals through the 
forests were used for this purpose, but soon wider roadways were 
required. The French settlers along the Mississippi River and the 
Canadian border, together with the Indians, were beginning to con- 
test the westward encroachment of the English colonists from the 
Atlantic seaboard, and numerous armed conflicts were taking place. 
Troops, arms, and ammunition had to be moved to the frontier in 
order to prosecute these wars, and wider roadways had to be provided 
for their passage. The frontier settlements also demanded a closer 
communication with the more thickly settled coast colomies, in order 
that immediate relief might be procured in case of attack from the 
enemies on the west. Following this necessity for opening up road- 
ways for military purposes, the commerce of the colonies grew to 
such an extent that better transportation facilities had to be provided. 
Consequently the colonies early had to turn their attention to the 
question of road building. 

Since most of the colonists were of English descent, it was but 
natural that the first road laws should be based upon the English 
precedent. The first of these laws enacted in America was by the 
Virginia House of Burgesses in 1632 and provided that respect 
should be had to the course pursued in England. This was followed 
by other road laws, and in 1662 a stricter law was passed, having for 
its object the maintenance of highways in good condition. During 
this year surveyors were appointed whose duty it was to establish a 
system of highways wherever needed in their districts, as follows: 
First, a convenient road to the church was to be made, to be followed 


by the construction of roads to the courthouse, to Jamestown, and, 
265 
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finally, from county to county. These roads were required to be 40 
feet wide. The surveyors in doing this work had the assistance of 
laborers sent to them by the owners of adjacent estates, who, upon 
the call of their vestries, were compelled to furnish as many persons 
for this purpose as they had tithables in their families. Each sur-~ 
veyor was assigned certain.work to be performed, and if he showed 
indifference to the performance of his duties, the county court, upon 
complaint being offered, instructed the clerk to communicate the fact 
to the church wardens of the parish through the minister and to com- 
mand them to enforce the law. There were instances in which pri- 
vate citizens were granted a certain amount of tobacco as compensa- 
tion for keeping a public road in repair. “In 1670 an annual allow- 
ance was made to Mr. Thomas Hunt of one thousand pounds under an 
arrangement binding him to maintain a good roadbed for highways, 
foot and cart, over the mill dam at Portam.”? 

Road building in Maryland had its beginning in 1625, but the 
first road law passed by that colony was in 1666. Under this law 
overseers were to be appointed who could levy tobacco or labor on 
the taxables of each county for the purpose of building and work- 
ing the roads. The roads in Maryland, like those in the other colo- 
nies, were little more than tracks through the forests. The New York 
deputies in 1671 were ordered to open one-half of the road from New- 
castle to Bohemia Manor and the other half was to be opened by 
Maryland. In 1674, Cecil County, Maryland, took up road building, 
opening among others the old Choptank Road, which had been cleared 
to a width of 12 feet in 1682. New road laws were passed in 1696 
and 1704, and the latter law remained in force for nearly a century. 

In the New England colonies the oldest road was the Plymouth 
or Coast Path, which joined the capitals of the two colonies, Boston 
and Plymouth. This road was established by the general court by 
way of old Braintree in 1639. At this time, however, very little atten- 
tion or interest was being devoted to the subject of road improvement. 
In 1653 the Massachusetts commissioners established the “ Kenne- 
bunk Road by the Sea” as a highway “ between towns and towns 
for horse and foot.” 

The following regulation for road building, which had been in 
force in Pennsylvania until the beginning of William Penn’s admin- 
istration, was established by the government of the Province of New 
York in 1664: 


In all public works for the safety and defense of the government, or the 
necessary conveniences of bridges, highways, and common passengers, the 
governor or deputy governor and council shall send warrants to any justice, 
and the justices to the constable of the next town, or any other town within 
that jurisdiction, to send so many laborers and artificers as the warrant shall 


1 Weonomiec History of Virginia in the Seventeenth Century, vol. 2, pp. 525-565. 
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direct, which the constable and two others or more of the overseers shall 
forthwith execute, and the constable and overseers shall have power to give 
such wages as they shall judge the work to deserve, provided that no ordinary 
_ laborer shall be compelled to work from home above one week together. No 
man shall be compelled to do any public work or service unless the press 
(i. e., impressment) be grounded upon some known law of this government, 
or an act of the governor and council signifying the necessity thereof, in both 
which cases a reasonable allowance shall be made. 

The highways to be cleared as followeth, viz., the way to be made clear of 
standing and lying trees, at least 10 feet broad; all stumps and shrubs to be 
cut close by the ground. The trees marked yearly on both sides—suflicient 
bridges to be made and kept over all marshy, swampy, and difficult dirty 
places, and whatever else shall be thought more necessary about the highways 
aforesaid. : 

This law was slightly amended in 1678 by an order of the court at 
Upland, so that every landowner was required to build roads on his 
land connecting his home with those of his neighbors. 

Under the government of William Penn the roads of Pennsylvania 
were given over to the county courts, which appointed overseers, 
while the grand jury laid out the roads. Control of the roads, 
however, was given to the townships in 1692, and in 1700 an act was 
passed whereby jurisdiction over them vested in the county justices. 
Just a few years later the New Jersey assembly also took up the 
question of road legislation. 

South Carolina enacted its first road law in 1682, constituting a 
board of commissioners and fixing a labor tax, but very few pat 
were built prior to 1730. Roads were built by the French in Ala- 
bama as early as 1702. These roads continued to serve as mail and 
stage lines long after French occupation ceased. In Georgia the first 
road was built in 1735. 

Thus it is apparent that all of the colonies early began to realize 
the necessity for highways. These various laws were very crude 
and were productive of very little in the way of accomplishing an 
improvement of road conditions. They all provided for extremely 
localized systems of administering their road affairs, depending upon . 
local revenues consisting generally of labor taxes. At least, however, 
they marked the beginning. At that time scarcely more could be 
expected from the colonies, fee they were in an undeveloped con- 
dition and were receiving no aid and but little encouragement from 
the mother countries. They possessed only small means and were 
thus forced to be content with crude and inferior highways. Their 
time, energies, and thoughts were consumed in erecting homes and 
clearing fields, and in repulsing the assaults of the Indians and 
resisting the oppressions of the old countries; so that for more than 
two centuries after colonization began nothing more was attempted 
in the way of road improvement than to meet the most pressing 
exigencies and necessities of the times. 
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EARLY NATIONAL EXISTENCE. 


The American Revolution, however, established the independence 
_ of the colonies, and political and economic conditions began to assume 
a brighter aspect. Almost contemporaneous with the inauguration 
of the Federal Government numerous schemes for internal improve- 
ments were projected. The population was increasing rapidly, and 
the Allegheny Mountains, so long the western boundary of the colo- 
nies, no longer held back the tide of immigrants. Settlements sprang 
up west of the Alleghenies and soon an insistent demand arose for 
means of communication between the East and West. Commerce 
was also developing among the various States and the necessity for 
better transportation facilities was becoming more apparent. Conse- 
quently early in the nineteenth century the subject of road building 
became of paramount importance and a decided movement for better 
roads was begun. 

This movement first manifested itself in the construction of toll 
roads. Many corporations were chartered for this purpose and many 
excellent roads were built under this system. A notable instance 
is what was known as the Wilderness Turnpike, extending from the 
Shenandoah Valley in Virginia westward by way of the waters of 
the upper Tennessee and Cumberland Gap to central Kentucky. But 
the first toll road constructed in North America was the Philadelphia 
and Lancaster Turnpike, begun in 1792. During the first half of the 
nineteenth century the building of turnpikes or toll roads was car- 
ried on actively throughout all of the States. According to the re- 
port of the Secretary of the United States Treasury in 1808, there 
had been incorporated in the State of New York 67 turnpike com- 
panies, with a capital of about $5,000,000, and 900 miles of road had 
already been completed and 200 miles more were to be completed. 
This movement grew so rapidly that in 1828 there had been incor- 
porated in the State of Pennsylvania 168 companies for the purpose 
of building about 3,110 miles of turnpike roads, 2,380 miles of which 
had already been completed at a cost of nearly $8,500.000. 

It was inevitable, however, that the turnpike system should even- 
tually be abandoned. It was impracticable of successful operation, 
because it was almost impossible to maintain the roads properly and 
retain a sufficient amount from the tolls collected to meet the dividend 
requirements on the capital stock invested. In proof of this, it has 
been stated that none of the toll roads of Pennsylvania yielded profit- 
able dividends. This toll system, of course, proved very beneficial in 
the early development of the agricultural and commercial interests of 
the country, as it resulted in the building of a considerable mileage of 
improved roads, which could not have been financed in any other way 
at that time; but with the advent of the railroad as a practical factor 
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in transportation, about 1832, the building of turnpikes was gradually 
discontinued. At the present time there are a number of isolated sec- 
tions of toll roads throughout the country, but these are rapidly being 
purchased by the States or counties and made free, and it is prob- 
able that within a few years there will be no public highways in the 
United States on which toll charges will be allowed. 

There also grew up, immediately after the establishment of the 
Federal Government, a strong sentiment for a system of National 
roads, to be built and maintained by the National Government. 
The advocates of this policy were for a while successful and 
numerous appropriations from the National Treasury were made by 
Congress for this purpose. The’first appropriation was made in 
1806, when a law was enacted providing for the construction of a 
great National road from Cumberland, Md., to a point which was 
gradually moved westward to the Mississippi River near St. Louis. 
This road has become known in history as “the old Cumberland 
pike.” Other appropriations were made from time to time until 
$7,000,000 in all had been appropriated for this undertaking. Ap- 
propriations aggregating about $7,000,000 were also made for other 
National roads, making a total of about $14,000,000 appropriated by 
the Federal Government for the construction of highways. The 
policy of interpreting the Federal Constitution so as to permit these 
appropriations was not, however, finally abandoned until about 1858, 
just prior to the Civil War. After the close of the war, the problem 
of meeting the stupendous National debt engaged the entire attention 
of Congress and created a drain upon the National revenues, so that 
the subject of National participation in road improvement dropped 


“out of the public mind. 
FROM 1860 TO 1890. 


Road conditions in the United States suffered a severe setback 
as a result of the Civil War. The National Government definitely 
ceased its participation in this form of public improvement; the 
turnpike companies for most part passed out of existence; and the 
States were giving neither aid nor attention to the subject. Local 
revenues, mostly in the form of statute labor, were depended upon 
entirely for the construction and maintenance of the roads, and the 
old system of extreme localization was revived, with the administra- 
tion of road affairs left to the towns in the North and East, and to the 
counties in the South and West. During this period many miles of 
new roads were laid out, but so little attention was given to actual 
improvement that a road census, made in 1904 by the Office of Public 
Roads, revealed the fact that there were 2,151,000 miles of public 
roads in the United States of which only 7.14 per cent were improved. 
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This census also showed that the total annual expenditure for roads 
in the year 1904 was $79,000,000, or an average of about $37 per mile, 
and of this amount $19,000,000 was represented by the wholly ineffi-. 
cient statute or forced labor, which, in fact, reduces the cash expendi- 
ture for that year to an average of about $27 per mile. This entire 
fund was administered under the system of localized control so long 
in vogue throughout the country, and it was largely due to this system 
that so little in the way of good results was accomplished, for the 
reason that it fails to insure skilled supervision, provides an inade- 
quate revenue, depends upon a purely unskilled and unreliable class 
of labor, and practically precludes any construction of a permanent 
character. 
STATE AID. 


For some time, however, public sentiment throughout the country 
had been growing in favor of a reform in this old system of adminis- 
tration. This sentiment first found tangible expression in a law 
passed by the New Jersey Legislature in 1891, providing for an 
annual appropriation of $75,000 from the State treasury. This law 
provided for local initiative and for local surveys, estimates, and 
supervision, while the State was given the right to accept or reject 
the petition for State aid and to accept or reject contracts for con- 
struction. It also provided that, upon petition, addressed to the 
board of freeholders of the county, by two-thirds of the property 
holders along at least one mile of road, pledging themselves to pay 
10 per cent of the cost of improving such road and requesting State 
aid, application could be made to the State Board of Agriculture 
for aid to the extent of 334 per cent of the total cost of improvement, 
while the county was to bear the remaining 563 per cent of the cost 
and maintain the road. 

While this law gave very little authority to the State, still it was 
along the right lines, and the ultimate result was sure to Be a vesting 
of greater control in the State and an increase in its annual appro- 
priations. The first important change in the law was made in 1894, 
when the work was taken from the State Board of Agriculture and 
placed in the hands of a commissioner of public roads, to be appointed 
by the governor for a term of three years. The control of the work 
is still largely in the hands of local officials, but the power of the State 
highway department to accept or reject petitions and contracts has a 
most beneficial effect in preventing useless construction and in requir- 
ing the work to be done in accordance with proper methods. The 
State appropriations have gradually been increased each year until 
the amount available from that source for State aid in road building 
in 1910 was about $500,000, consisting of $300,000 direct appropria- 
tion and about $200,000 derived from the automobile tax. 
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Following closely the example of New Jersey, Massachusetts in 
1892, Connecticut in 1895, and New York in 1898, established State 
highway departments with State aid, or took steps looking to that 
end. New York State affords a striking instance of development 
from a purely local to a highly centralized system. Prior to 1898, 
extreme localization in the administration of road affairs prevailed. 
During that year, however, two laws were enacted by the State legis- 
lature, one of them known asthe “ Fuller-Plank ” or money system act, 
and the other known as the “ Higbie-Armstrong ” or highway improve- 
ment act. The “ Fuller-Plank ” act had for its object the maintenance 
of the public roads of the State, and provided that towns adopting a 
system of cash road taxes in lieu of the old labor tax could receive 
from the State 25 cents for each dollar of taxes so levied and collected. 
This law was amended in 1902 to allow the amount which was to be 
paid by the State to be increased to 50 cents on each dollar so raised 
locally. This was a powerful incentive to the abolition of statute 
labor and to the raising of cash road revenues, as can be seen from the 
fact that the annual amount paid out by the State treasury under the 
act increased from $34,517 in 1899 to $1,057,605 in 1908. 

The gradual improvement of a system of stone-surfaced roads 
throughout the State, connecting the county seats and the cities and 
larger villages, was contemplated by the “ Higbie-Armstrong” act. 
Under this act the State was to pay 50 per cent, the county 35 per 
cent, and the town 15 per cent of the cost of stone-surfaced roads to 
be built in accordance with its provisions. Petition for this aid had 
to originate with the county board of supervisors, upon receipt of 
which and in accordance wherewith the State engineer and surveyor 
was required to prepare plans, specifications, and estimates of cost 
and, if. approved by the county board of supervisors and local funds 
were available, contract was awarded-and supervision of the work 
undertaken by the State engineer. Roads improved under this act 
were to be maintained by the towns, under directions from the State 
engineer and surveyor. The appropriation made with the passage 
of the act was $50,000, which was increased from year to year. In 
addition to this the State legislature adopted a resolution in 1905 
proposing an amendment to the State constitution authorizing an 
issue of $50,000,000 in State bonds for road purposes. This resolu- 
tion was ratified at the general election in November, 1905, and in 
May, 1906, an act was passed providing for issuance of the proposed 
bonds. 

In 1907 the New York legislature adopted a further plan whereby 
the county pays 2 per cent’of the total cost of roads for each $1,000 
of assessed valuation per mile in such county, and the town pays 1 
per cent for each $1,000 of assessed valuation for each mile in such 
town. During this same year, also, a committee was appointed to 
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undertake a revision of the highway laws of the State, and upon its 
recommendation the road laws of the State were amended and con- 
solidated. The present law, which became effective January 1, 1909, 
is the result. Under this new law a State highway commission, con- 
sisting of three members, was provided for, together with a system 
of about 2,800 miles of State roads, to be improved and maintained 
solely at the expense of the State. 

The county roads are to be improved jointly by the State, the 
county, and the towns; the county is to pay 2 per cent of the total 
cost of such improvements for each $1,000 of assessed real and per- 
sonal property liable to taxation in such county for each mile of pub- 
lic highway therein, and the town is to pay 1 per cent of such total 
cost for $1,000 of assessed real and personal property liable to tax- 
ation in such town for each mile of public highway therein, but not 
exceeding 35 per cent of the cost shall be paid by the county or 15 
per cent by the town or towns. The town highways are to be im- 
proved and maintained by the towns with funds locally raised and 
supplemented by the State aid apportionment, which is to amount to 
from one-third to one-half of the entire cost according to the assessed 
valuation of real and personal property for each mile of highways in 
the town. The proportion paid by the State is to vary inversely with 
the assessed valuation. 

Under this new law the State highway commission has super- 
vision, either directly or indirectly, over every mile of public high- 
way in the State. For administration of its road affairs, the State 
is divided into six divisions, with an engineer in charge of each divi- 
sion; his duties are confined to improving and maintaining the State 
and county roads therein which have no connection with the town 
highways. While the funds for the town highways are expended 
locally, still they are under the supervisory direction of an official of 
~the State highway department. Improvement of State and county 
highways is carried on wholly by contract. Plans, specifications, and 
estimates are prepared by the State highway commission, and, in the 
case of county roads, are submitted to the board of supervisors of 
each county involved for final approval. The State highway com- 
mission is given the power to accept or reject the improvement when 
finally completed. The first deputy of the commission has the direc- 
tion of the maintenance of State and county roads. 

Other States have adopted the plan of State aid and State super- 
vision in some form, among which are Arizona, California, Colorado, 
Connecticut, Delaware, Florida, Georgia, Idaho, Iowa, Illinois, Kan- 
sas, Louisiana, Maine, Massachusetts, Maryland, Michigan, Minne- 


: 
, 


sota, Missouri, New Hampshire, New Mexico, North Carolina, North : 


Dakota, Ohio, Pennsylvania, Rhode Island, Utah, Vermont, Virginia, 
Washington, West Virginia, and Wisconsin. Some few of these have 
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only State departments for investigation and supervision, others fur- 
“nish State aid only in the form of convict labor, while most of them 
_ furnish State money aid with State supervision. 

Among those having State highway departments for investiga- 
tion and supervision are Iowa, Kansas, Missouri, North Carolina, 
and Wisconsin. In these States the State highway organization is 
_ maintained for the purpose of giving advice to local officials upon any 
_ phase of the road question which may arise in any locality through- 
_ out the State, but no money aid of any kind is expended in the actual 
work of improvement. When counties or their local communities 
undertake improvements, the State highway department furnishes 
an engineer to supervise the work. 

The State of Illinois, in addition to the investigative and super- 
visory work of the State highway department, extends its aid in the 
actual work on road improvement by maintaining a crushing plant. 
It operates it by the use of State convicts and distributes crushed 
rock for road-building purposes to the various counties throughout 
the State on application of the county officials. No charge is made 
for crushing this rock and placing it on board the cars at the crushing 
_ plants, but the freight charges have to be paid by the county. The 

State highway commission, however, makes agreements with the rail- 

road companies concerning what freight rates shall be charged; and, 
consequently, the counties obtain this prepared material at the lowest 
possible rate of freight that can be secured. 

The State of West Virginia in 1909 passed a law making a direct 
appropriation from the treasury for the construction of State-aid 
roads and also placing both the State and county convicts at work 
upon its highways. Virginia also provides convict labor, and makes 

an annual appropriation of $250,000. 

_ Arizona, Colorado, and New Mexico extend aid by the use of con- 
vict labor, and also by appropriations from either the State or 
Territorial treasury for the construction of certain specified State or 
Territorial roads. The States furnishing only convict labor are 
Florida, Georgia, Louisiana, and North Dakota. In this form of aid 
Georgia probably takes the lead of any State in the Union. Both 
State and county convicts are worked upon the roads each day in 
the year, and a force of about 4,500 convicts is working a wonderful 
reformation in road conditions throughout that State. 

The States taking the lead in the work of road improvement are 

devoting considerable attention to the construction of trunk-line 
roads. This is a very wise move on the part of these States, because 
any money expended by a State on road construction should be in 
pursuance of a plan looking to the ultimate establishment of a con- 
nected system of State roads. This ‘can not be as easily and success- 
1—70797°—ysx 1910-18 
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fully attained by any other method as by the adoption of the trunk- 
line system. Among the States adopting this plan of improvement 
are Maryland, which is to expend $1,000,000 for trunk-line roads 
in 1910, New Hampshire to spend $430,000, New York to spend 
$2,500,000, and Washington to spend $620,000, while at the recent 
election a law was ratified in California providing for the issuance of 
$18,000,000 in bonds for the construction of a Be of trunk-line 
roads throughout that State. 


PRESENT TREND. 


The present trend of road affairs throughout the various States is 
toward a reform in administration and the adoption of a more pro- 
gressive policy. The old system of paying road taxes in labor has 
proved inefficient and is being rapidly discarded for the better plan 
of requiring all road taxes to be paid in cash. It is also apparent 
that the State will ultimately be the unit of administration and will 
largely control and direct road work in the counties and townships. 
A reduction in the number of road officials is also inevitable, and 
knowledge and skill in road building will be required of each official. 
The necessity for skilled supervision is being recognized in every 
State, and is being met by the appointment of competent highway 
engineers. In many States the State highway departments employ 
a corps of highway engineers, and different counties throughout 
these States also employ county highway engineers, while in many of 
the States not having State highway departments the counties are 
engaging the services of skilled engineers to supervise their road 
work. This step marks one of the greatest strides yet made toward 
the abandonment of old and inferior methods of highway admin- 
istration, construction, and maintenance. All of these reforms, as 
well as other reforms in methods of construction and maintenance 
and a gradual improvement of road conditions, are being rapidly 
brought about, and largely through the agitation and work of the 
United States Office of Public Roads, the State highway depart- 
ments, and the various highway associations throughout the country. 

During the year 1911 the legislatures of 42 States will be in session, 
and the outlook for road legislation is exceedingly bright. Already 
members of the legislatures of various States and of various organiza- 
tions, having for their purpose the improvement of highway condi- 
tions throughout the country, are formulating highway bills with the 
hope of having them enacted into law. In every State the sentiment 
is strongly in favor of effective highway legislation, and in most of 
the States not having already adopted it. new legislation, either 
enacted or pressed for enactment, will embrace in some form or other 
the principle of State aid or State supervision. 
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THE GRADING OF CREAM. 


By B. D. WHITE, 


In oti of Dairy Manufacturing Investigations, Dairy Division, Bureau of 
Animal Industry. 


INTRODUCTION. 


There seems to be great need for a change in the methods of pay- 
ing for cream at many creameries, because competition has driven the 
creamery men into accepting cream regardless of quality, age, or con- 
dition. The methods used in the past and the changes which have 
taken place in the last two decades are responsible for the deplorable 
condition under which a large percentage of the cream is being de- 
livered to the creameries in some States at the present time. 

Previous to the introduction of the centrifugal separator most 
creameries were operated on either the gathered-cream or the whole- 
milk Cooley system. 

Under the gathered-cream plan, which was the one generally 
adopted, the milk was “set” in receptacles, usually tin pans or 
earthen crocks, and the cream allowed to rise. This was skimmed off 
and held for the arrival of the cream hauler, who was usually an em- 
ployee of the creamery. In most cases routes were arranged so 
that the collector started from the creamery in the morning, collecting 
cream from farmers along one road, and returned another way, ar- 
riving at the creamery in the evening with the collection of the day. 
Collections were made once or twice a week, and enough routes 
were established to employ all the time of the collector. 

This plan was not satisfactory from the standpoint of quality, as 
the cream in summer always arrived sour, while in the winter months 
it was usually frozen, especially in the North; and in all seasons it 
contained the various odors and flavors absorbed from the kitchen, 
pantry, or cellar. Creameries of those times were not operated 
on a sound business basis. The system was unsatisfactory to the 
farmer because of the low price he received for his cream, and the 
creamery man and the consumer suffered because of the poor quality 
of butter, which was usually sour or stale and soon became rancid. 
In those days many people refused to buy creamery butter because the 
name “ creamery ” conveyed to them the idea of poor quality and an 
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undesirable product. Dairy. butter was sought and generally pre- 
ferred to that made in a creamery. 

In 1879 the power cream separator was introduced and was soon 
extensively used. This put the creamery business on a new basis. 
The farmers delivered daily to the creamery the fresh sweet whole 
milk, from which the cream was at once separated by power, and the 
cream, after being properly cooled, was churned into butter that was 
usually of fine quality. The latter system returned much more money 
to the farmers than the former; consequently no objection was made 
by them to hauling the milk to the creamery every day. To this new 
system is perhaps due the large increase in the number of creameries 
built from 1885 to 1905, during which time approximately 5,000 
creameries were established in this country. The attitude of the con- 
sumers toward creamery butter was soon changed from prejudice to 
praise, and this product gradually grew in favor until it became the 
standard of the United States. 

It is a fact to be regretted that there has again been a deterioration 
in the quality of some creamery butter, which deterioration can be 
traced, perhaps, to the introduction of the hand separator. Where 
the hand-separator system has been adopted the cream is separated 
from the milk at the farm, only the cream being taken to the cream- 
ery. Other things being equal, this cream is of as good quality as the 
cream from a power separator at the creamery; but unfortunately 
many hand separators do not receive proper care, and the cream, 
instead of being cooled and churned at once, is often kept from 3 
to 10 days on the farm without any cooling and is allowed to stand 
where foreign odors and flavors are absorbed. Much of the cream 
handled in this way is sour and tainted, and only poor grades of butter 
can be churned from it. The cause of poor creamery butter can usually 
be traced to the poor cream received. 

From information obtained at the principal butter markets it 
appears that only 7 to 10 per cent of the butter received grades 
“extras,” and the other 90 to 93 per cent must be classed as firsts, 
seconds, and thirds. Of these grades the last two are not con- 
sidered of high enough quality to satisfy the taste of the average 
consumer. 

In many creameries there has been no incentive for the farmer to 
deliver good cream, as the price he received was the same for sour, 
stale, and putrid cream as for perfectly sweet cream delivered daily. 
In some localities, however, creameries have recognized the demor- 
alizing effect that such a practice has on their business and many of 
them have instituted a plan for paying on the basis of quality, with 
the result that much improvement has taken place in the quality of 
the raw material received. This has caused a much better grade of 
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butter to be made, and has resulted in a material increase in the 
price paid to the farmers for their cream. 


COMPARISON OF PRICES OF SWEET AND SOUR CREAM IN 1909. 


A compilation has been made of the prices paid to creamery 
patrons in 1909 for butter fat and the price received for the butter in 
the two classes of creameries—those receiving sweet cream and those 
receiving sour cream. 


Prices paid for sour and sweet cream and prices received for butter at 
creameries in Minnesota, Wisconsin, and Iowa in 1909. 


. - pearele 3 Price ee 
State. Kind ofeream. | 9 ercau = for Pea. 
porting. ‘| butter. 
Cents. 

OLDE on, 4 a eS Se Sweet cream. ..... 54 31.35 
rans. LF ek ke J ocubsasdaeecl Sourcream....... 158 28. 81 
SRNR ee) ooh a. 2 antes ani woaemn sepa cae «ners Sweet cream. ..... 12 30. 83 
0 ee RE ee en a ee een Sourcream....... 48 30. 44 
I Tn Se an eck s aancrane nme coun Sweet cream. ..... 9 31. 62 
eae en cise ccna cubS mannan sas scets Sour cream....... 27 29. 58 
UBT AAD DES URUPS a < os oc) nie ne osc wonacmes since Sweet cream. ..... 75 31. 30 
OUD apie Sat FR ee Le Re et ee Sour cream....... 233 29. 23 
Parrenoee ininver al sweet Creams... i. Ss ccfe ck es cctecccccsccus| octeennees 2.07 


It will be seen that the difference in price paid to patrons by the 
creameries is 2.07 cents per pound of butter fat in favor of the 
creameries receiving sweet cream, or whole milk. This amount is 
more than sufficient to pay for the expense of hauling the cream 
from the farmer’s door to the creamery. 

In 1909 the three States named produced approximately 300,000,000 
pounds of creamery butter. Of the 308 creameries reporting on this 
investigation 75.7 per cent received sour cream and the butter sold for 
0.98 cent less than the butter from those creameries receiving sweet 
cream. If the ratio between sweet and sour cream be applied to the 
total production of these States it indicates a loss of $2,225,580, at 
0.98 cent per pound, but since 1909 there has been a wider range of 
the prices in the various grades of butter. If butter is sold on grade, 
the difference, instead of being 0.98 cent per pound, would be about 
6 cents, and the loss would be near $10,000,000, as the difference 
in price of creamery butter between the highest and lowest grades has 
increased in the last year, and there is now a variation of 6 cents per 
pound between the grades of specials and seconds. 

Of the 71,591 packages (or 4,488,642 pounds) of creamery butter 
examined on the markets of New York and Chicago in eight months 


978 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


of 1910 by representatives of this Department, 44.2 per cent graded 
seconds and below, practically all due to the use of poor cream. 

The power to raise the quality of creamery butter lies in the hands ° 
of the farmers, especially those who are patrons and shareholders of 
cooperative creameries, but it will require the combined effort of all 
the patrons to accomplish the desired results. 


EDUCATION OF THE FARMER. 


It has been urged that inspectors should be sent through the coun- 
try to instruct the farmers in the care of milk and cream. This, 
however, would involve much expense and would likely result in 
but little good. Through the dairy districts, such as Iowa, Minne- 
sota, Wisconsin, [linois, Michigan, Ohio, etc., the farmers a few 
years ago delivered to the creameries clean, sweet milk, which was 
made into a first grade of butter that brought the highest price. 
Many of the same farmers are to-day delivering cream a week old. 
This is not done because of lack of knowledge, but because their 
cream, bad as it is, is accepted by the creamery. If one creamery 
does not accept it another will; the farmer, therefore, is simply fol- 
lowing the line of least resistance. 


PAYING FOR QUALITY. 


If the creamery men would pay for cream according to its true 
value there would be a rapid improvement in the quality. The pro- 
portion of good table butter that would grade “ extras ” would prob- 
ably reach 90 per cent instead of 7 to 10 per cent, as is now the case. 
This assumption is justified by the results obtained from the intro- 
duction of the grading system in the State of Maine. The dairy 
authorities in that State inform us that at one time at least 90 per 
cent of the cream was sour when it reached the creameries, but that 
within a short time after a system of grading was established by 
which sweet. cream received a premium of 2 to 3 cents per pound of 
butter fat, 95 per cent of the cream was sweet when it reached the 
creamery, and this condition still prevails. This simple system of 
grading has proved to be of mutual advantage to the creameries and 
their patrons in this section. The latter have received a price for 
their product several cents above market quotations, while the cream- 
erles have maintained a high standard for their finished product. 

An investigation of the conditions in Maine has brought out the 
fact that the farmers are delivering their cream only two or three 
times a week during the summer months, but, as stated above, 95 
per cent is sweet when it reaches the creamery. In fact, a large 
amount of this cream is used to supply the sweet-cream trade in the 
cities, and is from 4 to 7 days old when consumed. The secret by 
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which the Maine farmer keeps the cream sweet lies in the fact that 
the milk or cream is cooled immediately by being placed in ice water. 
The result of doing this is generally understood but not often prac- 
ticed, except on compulsion or when made remunerative to the 
producer. 


BASIS FOR GRADING. 


The plan that seems to have been most successful in operation is 
to make two grades of cream, No. 1 and No. 2. 

No. 1 cream must be sweet, with a clean flavor, and for it a premium 
of from 1 to 3 cents a pound of butter fat is paid. 

No. 2 cream may be sour, but must have a clean flavor, and for 
this grade a straight price based on quotations is usually paid. 

Cream that is not clean in flavor and consequently not included in 
either of these grades is rejected. Good butter can not be made from 
such cream, and it is not profitable to either the producer or the 
manufacturer at any price. 

The butter-fat content of cream is usually given some weight in 
grading, as it is desirable that cream may be of the proper consistency 
for churning without requiring either dilution or concentration. 
When cream is received at the creamery it is carefully inspected, 
the two grades being weighed, ripened, churned, and marketed sepa- 
rately. The butter made from the No. 2 cream will usually bring 
the quotation price, while the butter from the sweet cream, if prop- 
erly made, will bring a premium over quotations. In this way 
the creamery can afford to pay its patrons a higher price for fresh, 
untainted raw material, and so the farmer gets some substantial 
reward for the care he has exercised. The consumer is always satis- 
fied to pay an extra price for a clean and wholesome product handled 
under sanitary conditions. 


ICE HOUSES AND THE USE OF ICE. 


The storage of ice can be made profitable in many parts of the coun- 
try by using it to keep milk and cream in better condition. Where- 
ever the natural product can be secured the cost of storing is so small 
that no one need be without ice on this account. 

On the basis of a 20-cow dairy it requires about 500 pounds of ice 
to cool the cream annually produced by one cow. To this amount 
should be added 500 pounds more for waste, or a total of 1,000 
pounds a year for each cow. This amount is sufficient to keep the 
cream sweet and in good condition, so that for a herd of 20 cows 
10 tons of ice would be required. In smaller dairies the waste would 
be greater and proportionately more ice would be required, while 
with larger ones a proportionately less amount would suffice. 
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There are approximately 50 cubic feet of stored ice to the ton, con- © 


sequently for 10 tons it would be necessary to fill a space 10 by 10 by 
5 feet. An ice house for this quantity should be built 12 by 12 by 8 
feet, which would allow for 12 inches of sawdust on the sides (suffi- 
cient to keep ice under ordinary conditions) and enough space on the 
top for packing and covering the ice. 

From the investigation made of ice houses in Maine, where farmers 
generally store ice, it appears that only a few or them are built of new 
lumber. In most cases old lumber, or a discarded building such as 
an old granary, corn crib, or shed, was used; in fact, any building that 


will hold sawdust may be used for an ice house. The amount of new . 


lumber required for an ice house holding 10 tons of ice would be 
about 1,800 feet. 

In building a new ice house, or using an old building for that pur- 
pose, care should be taken to provide good drainage. The ice should 
be packed on about 12 inches of sawdust, or if sawdust is expensive, 
chopped prairie hay or even oat or barley straw that has been well 
broken in thrashing may be used in place of sawdust. Soft-wood 
sawdust is better than that from hard wood. 

In a small ice house there should be about 12 inches of sawdust be- 
tween the ice and the walls of the house. Ample ventilation should 
be provided. The most efficient probably is an opening of a few 
inches under the eaves. This will allow free circulation of air, but 
will not permit the rays of the sun to shine on either the sawdust or 
the ice. The sawdust should be kept well packed on the sides and 
evenly distributed over the top surface of the ice. Sawdust will keep 
ice much better when dry than when wet. 
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INSECT ENEMIES OF TOBACCO IN THE UNITED STATES. 


By A. C. MorGan, 
Agent and Expert, Bureau of Entomology. 


INTRODUCTION. 


In 1898 Dr. L. O. Howard published an article dealing with insect 
enemies of tobacco in the United States. Since that time some new 
pests have appeared and much additional information has been 
obtained regarding others. The present article is designed, in a 
measure, to be supplementary to that by Doctor Howard. 

More extended papers upon some of these pests will appear later 
in the publications of the Bureau of Entomology. 

For convenience of treatment,. the insects described in this article 
are divided into two classes, (1) insects of primary importance; (2) 
insects of secondary importance. 


“LOSS CAUSED BY TOBACCO INSECTS. 


In 1907 the tobacco flea-beetle was exceptionally injurious in 
Kentucky and Tennessee and caused a loss of approximately $2,000,- 
000. In Florida, in 1908, the tobacco splitworm caused a loss of 
$12,000 upon one plantation, an average of $150 per acre. The 
tobacco thrips injures wrapper tobacco seriously in Florida every 
year, frequently necessitating a regrading of from 10 per cent 
to 20 per cent of the crop and a consequent reduction in value of 
from 50 cents to $1.20 per pound. In years of severity the cost 
of fighting this pest may be as high as $20 per acre. The tobacco 
budworms have to be fought constantly in the shade-tobacco dis- 
tricts in Georgia and Florida. Although very little tobacco is 
ruined by these pests, it is estimated that the cost of fighting them 
ranges from $12 to $15 per acre, a tax of from $60,000 to $75.000 
upon the growers for the 5,000 acres of shade tobacco. Tobacco 
hornworms are found in all tobacco fields and are the most serious 


pests of the industry. Their injuries vary from 2 per cent to 3 per 


cent in localities where they are scarce, and from 10 per cent to 15 
per cent in localities where they are plentiful. The cigarette beetle, 
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which infests cured and manufactured tobaccos, also levies a yearly 
toll of many thousands of dollars upon the tobacco industry. The 
total yearly loss to the tobacco industry from insect pests probably 


Fic. 3.—The tobacco flea-beetle (Hpitrix 
parvula) : a, Adult beetle; b, larva, side 
view; c, head of larva; d, hind leg of 
same; e, anal segment of same; f, pupa. 
a, b, f, Enlarged about 15 times; ¢, d, e, 
more enlarged. (From Chittenden.) 


never falls below 5 per cent—a 
monetary loss of approximately 
$5,000,000, and it may be as high 
as 8 per cent to 10 per cent, en- 
tailing a loss of from $8,000,000 
to $10,000,000. 


INSECTS OF PRIMARY IMPORTANCE. 
THE TOBACCO FLEA-BEETLE, 


(Epitrie parvula Fab.; fig. 3.) 


The tobacco flea-beetle attacks 
plant beds and young plants in 
the field, and frequently injures 
tobacco until it is carried to the 
barn. The most serious outbreak 


on record occurred in the spring 
of 1907 in the dark-tobacco. belt 


of Kentucky and Tennessee. Many’ plant beds were destroyed, and 
in many instances all plants upon resowed beds were destroyed. 


SS 


Fic. 4.—A leaf of a young tobacco plant, showing work of the tobacco flea-beetle. 
(Author’s illustration.) 


‘Frequently the flea-beetle seriously injures young tobacco in the 
field. The writer has observed fields where a large percentage of the 


plants was killed by its attacks. 


The leaves were riddled with holes 


(see fig. 4) and new foliage was devoured as fast as it appeared. 
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_ Preventive.—Use only whole strong canvas in canvasing seed 
beds, with straight boards or logs for the sides; bank up the earth 
three or four inches against the sides, so that no holes are left beneath, 
and fasten the canvas closely and se- 
curely to the sides. Beds canvased in 
this way escaped injury in 1907. 

Remepies.—Spray infested beds with 
arsenate of lead at the rate of 1 pound 
of arsenate of lead. paste form (one- 
half this amount of the powder), to 
from 12 to 16 gallons of water. Mix 
thoroughly and apply to the bed until 
every leaf is thoroughly dampened. 
Arsenate of lead adheres well to the 
foliage, and unless a very heavy rain 
falls the application need not be re- 
peated until the plants have grown 
considerably. At setting time dip the 
tops of the plants in arsenate of lead 
made according to the above formula, 
and if flea-beetles continue to be injurious in the field spray the 
plants with the above insecticide, using a knapsack spray pump 
(fig. 5). With this pump one 
man can spray 5 to 6 acres of 
young tobacco in a day. 


Fig. 5.—A knapsack spray pump. 


CUTWORMS. 


(Figs. 6 and 7.) 


Cutworms as a class are very 
injurious to tobacco. Their in- 
jury consists in cutting off the 
top of the young plant at or near 
the surface of the ground. The 
most injurious species at Clarks- 
Fic. 6.—Agrotis ypsilon, one of the tobacco ville, Tenn., is Feltia jaculifera 

ro Ee eae te Pana Guen., although Peridroma mar- 

garitosa Haw., Agrotis ypsilon 
Rott., and Mamestra meditata Grote have been collected in tobacco 
fields, and may become injurious under favorable conditions. 

Dr. 8. A. Forbes? has reported Paragrotis messoria Harr. and P. 
tessalata Harr. from tobacco in Illinois; Prof. H. Garman? records 
two species, Feltia ducens Walk., and F. annexa Treitschke, from 


1Bul. 95, Ill. State Agr. Exp. Sta., 1904. 2 Bul. 58, Ky. Agr. Exp. Sta., 1895. 
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Kentucky, which may injure tobacco; and Dr L. O. Howard* has 
observed Mamestra legitima Grote as common in tobacco fields in 
_ Virginia. 

Peridroma incivis Guen., Noctua c-nigrum L., Mamestra renigera 
Steph., and Rhynchagrotis brunneicollis Grote have been taken in 
advanced stages of development from fields at Clarksville just be- 
fore setting tobacco. 

Remepres.—If possible, plow sod land in the fall, keep it free of 
vegetation for some weeks before tobacco is set, and thus starve the 
cutworms. If the field is infested with cutworms at setting time, 
use one of the following trap baits: Spray green clover with Paris 
green and drop handfuls of it about the field at intervals of a few 


Fic. 7A tobacco cutworm (Peridroma margaritosa): a, Moth; 6b, normal form of 
larva, side view ; c, same, in curved position; d, dark form of larva, from above; e, egg, 
from side; f, egg-mass on twig. All natural size except e, which is greatly enlarged. 
(From Howard.) : 


feet; or, make a poisoned bran mash-by mixing 1 pound of Paris 
green with 50 to 60 pounds of bran, sweeten with molasses, and drop 


about the field four or five days before setting time. If plants have 
been set, drop two or three small handfuls about each hill. 


THE TOBACCO HORNWORMS. 


(Phlegethontius sexta Joh. and P. quinquemaculata Haw.) 


The tobacco hornworms are the most serious pests of tobacco in the 
United States. They are found in all tobacco fields. Phlegethontius 
quinquemaculata is called the northern tobacco worm and is the 


1 Yearbook U. S. Dept. Agr., 1898. 
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most numerous species north of Washington, D. C.; P. sexta (fig. 8), 
the southern tobacco worm, is by far the most numerous in Tennessee 
and Kentucky and in tobacco districts to the south. The observa- 
tions recorded here were made upon the southern species, but since 
the life histories and seasonal histories of the two species are so 
nearly alike, remedies that are recommended for the southern species 
will apply equally well to the northern. 


Fic. 8.—The southern tobacco hornworm (Philegethontius serta): a, Adult; b, larva; 
c, pupa. (From Howard.) 


Lire HISTORY AND SEASONAL HIsSToRY.—It requires forty-five to 
forty-eight days for the complete life cycle of the southern tobacco 
worm, as shown in the following table: 


Average length of different stages in life history of the southern tobacco 
hornworm (Phlegethontius sexta). 


Emer- Instars, or stages, in growth of larva. 


of Tncu- | Total 
moth | bation | a otal ep life 
oni period.| First. Second.| Third. |Fourth.| Fifth. | period. | evele. 
tion. 


Days. | Days. | Days. 


Days. | Days. | Days. | Days. 
4 4 3 3 19.5 21 48 
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Eggs deposited June 1, June 15, July i, or July 15 will hatch, the 
larve or worms will mature upon tobacco, will enter the ground, 
where they remain about three weeks in the pupal stage, and will 
emerge as moths of the second generation about July 15, August 1, 
August 15, and September 1, respectively. Larve that enter the 
ground after August 10 to pupate are very likely to hibernate. 
Therefore, only moths that are abroad before July 15 will produce 
a second generation. The annexed table gives the record of emer- 
gence during 1908 and 1909. 


Record of emergence of tobacco moths from hibernation. 


Emergence Emergence 
Period of emergence. durin Period of emergence. during 
period. period. 
Per cent. 1909. 5 Per cent. 
Junetsto July 15... 722 eee 3456 |/\June d' to. July 15.22"... 22a eee 17.5 
Julyst6\to.4.ugust 13... 5-8 eee eee 65.5, Saly L6to August 22... 2... eeeeeeec ee 83.5 
Jilly 2UUOMUhy ol oa. soc ca 2c sce eee 52 July 29 to. August 9... ...c2 sees See 50 
Fully 21 torAnest 13.053.52-2 2. eee 63.8 || July 29 to August 22..............-..- 59 
« Emergence began about June 1. > Emergence began June 1. 


Note in the second line of the table the large percentage of moths 
that emerge after midsummer. Practically none of these moths will 
produce a second generation, and many of the moths that emerge just 
prior to July 15 will not produce a second generation in time to in- 
jure early tobacco. 


Hisernation.—The tobacco moth hibernates asa pupa (see fig. 9, ¢) 
in an oval cell, at an average depth of about 4 inches for second bot- 
tom soils of the Cumberland River. Numerous experiments at 
Clarksville, Tenn., 1907 to 1910, demonstrate that usually not more 
than 25 per cent of the hibernating stage pass the winter successfully. 
This stage is, therefore, a critical period in the seasonal history of 
the insect. Hence any artificial disturbance of natural conditions 
should produce an increased mortality. The most simple means of 
disturbance is by disking or plowing. Disking reaches only a small 
percentage of the cells and increases the mortality to a very slight 
extent, but plowing increases the mortality greatly. Of the pupe 
used in the plowing experiment in the fall of 1908 only 15 per cent 
as many emerged in 1909 as from the unplowed check. The experi- 
ment was repeated in the fall of 1909, and in 1910 no moths emerged 
from that experiment, although approximately the normal emergence 
occurred in the unplowed check. The large mortality in the latter 
experiment is thought to be due to the hard winter of 1909-10. In 
plowing land it is necessary to plow only to the usual depth, for very 
few larvee will enter the harder ground below to pupate. 


REMEDY FOR HORNWORMS IN THE FIELD.—Paris green, dusted on 
. . 5 
tobaveo by means of a dust gun (fig. 10), is in common use in Ken- 
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tucky and Tennessee with very good results. Burning of the plant 
often occurs from the use of Paris green. This is usually, though 
not always, due to a failure to make an even application. From 1 
to 2 pounds per acre are applied, without a diluent or carrier. The 


Fic. 9.—Hibernation of the southern tobacco hornworm: c, Pupa in hibernating cell in 
soil, at the depth at which pupation usually takes place in the stiffer soils; a, cross 
section of pupal cell viewed from below; 6, pupal cell showing entrance hole of larva or 
“worm.” Two-thirds natural size. (Author's illustration.) 


writer has found that 13 pounds per acre, if carefully applied when 
there is very little or no breeze, is an effective remedy against all 
except the largest worms. The nearly full-grown worms (fig. 8, 6) 
should be hand-picked or they will do considerable injury before they 
succumb to the poison, if, indeed, they do succumb. 
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-Since engaging in the investigation of tobacco insects the writer 
has endeavored to find a poison that could be used successfully 
against the hornworms, and one that would not burn tobacco. It is. 
a pleasure to report that such an insecticide has been found in 
powdered arsenate of lead. This poison is, however, more costly 
than Paris green, for from 4 to 5 pounds should be applied per acre, 
at a cost of 80 cents to $1. Arsenate of lead must be mixed with a 
carrier. The writer finds that sifted ashes is the most satisfactory. 
Finely sifted air-slaked lime was tried, but did not dust evenly. 


Fic. 10.—Applying poison to tobacco with a dust gun. (Author’s illustration.) 


An even, thorough application is absolutely necessary for good 
results. Only the arsenates of lead that are especially prepared for 
use upon tobacco should be used, for brands not thus prepared have 
been found to be too slow in their insecticidal action. 
THE BUDWORMS, 
(Chloridea virescens Fab. and Heliothis obsoleta Fab.; figs. 11 and 12.) 
The first of these species is called the true budworm, the second 


the false budworm. The latter species is cosmopolitan, and is the 
most injurious. 
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According to Prof. A. L. Quaintance,’ it is the most abundant in 


Florida. 
budworms are more injurious 
than the hornworms and are 


more costly to combat. The *% 
eggs are deposited in the tips = rs: 
or buds of the plant, and a $k ptt 
single larva may eat through ya eal 
several leaves, rendering them fee ‘et 
unfit for wrappersand thereby bey 


greatly reducing their value. 

Shade-tobacco growers in 
Georgia and Florida have to 
poison twice a week for the 
budworms during the grow- 
ing season. The usual insecticide 
spoonful to a peck of sifted corn 


lig. 12.—The false budworm or cotton bollworm (Heliothis 
obsoleta) : a, Adult moth; b, dark full-grown larva; e, 


light-colored full-grown larva; d, pupa. 
(From Howard.) 


Fic. 


In the shade-tobacco districts of Georgia and Florida the 


Pig 


ipa 


Fhe 


bah 


‘| & 
11—tThe true budworm (Chloridea vire- 
scens): a, Adult moth; b, full-grown larva, 
from side; c, same, from above; d, seed pod 
bored into by larva; e, pupa. Natural size. 
(From Howard.) 


is Paris green at the rate of 1 table- 
meal. This mixture 1s sifted into 
the bud. According 
to Mr. W. A. Hooker,” 
the annual cost of 
treating the bud- 
worms for labor and 
supphes averages 
from $12 to $15 per 
acre. 


THE TOBACCO SPLITWORM. 


(Phthorimea operculella 
Zeller; fig. 13.) 


The cosmopolitan 
tobacco splitworm 
was first reported 
from tobacco in this 
country by ‘Prof. 
Gerald McCarthy, in 
1897, in Bulletin 141 
of the North Caro- 
lina Agricultural Ex- 
periment Station, un- 
der the name of (ele- 
chia picipelis Zett. 


Natural size. 


In 1898 Prof. A. L. Quaintance, in Bulletin 48 of the Florida 


Agricultural Experiment Station, 


stated that the larve usually made 


2 


1Bul. 48, Fla. Agr. Exp. Sta., 1898. 
1—70797°-—yBk 1910 ——_19 


Bul. 67, Bur. Ent., U. S. Dept. Agr., 1907. 
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their appearance about the last of May at Lake City; that the life 
cycle was found to be not more than twenty days; that the larve are 
miners, living between the upper and lower epidermis of the leaves, 
and that by their work they render the leaves worthless for wrappers 
(Pl. XX, fig. 1). They 
have the habit of leaving 
their mines and crawling 
over the surface of the 
leaf to mine in another 
place. This habit led 

_ Professor Quaintance to 
suggest an arsenical 
spray. According tohim, 
the winter may be passed 
either as larve or pup 

Fic 13.—The tobacco seine oer (Phthorimea oper- in rubbish pom the sur- 


culella) : Adult moth above; larva below at right; face of the ground. It 
pupa below at left, with side view of enlarged anal therefore becomes advis- 


segment. All enlarged. (From Howard.) 
able to destroy all trash 
in and around tobacco fields and tobacco barns. 

The writer found that this insect injured tobacco at Dade City, 
Fla., in 1908, to the extent of $150 per acre. In 1909 and 1910 
laborers went through the fields every three or four days and picked 
and destroyed all in- 
fested leaves. Loss 
in 1909 was light, 
and an. 1910" “very 
light. 


é ao 
as CoS 
, WAX 


NAKWS 


THE TOBACCO TE 2IPS. ij a a 


(Huthrips fuscus Hinds; = 
fig. 14.) AKG 
Specimens of the A AN 
tobacco thrips from 
Florida were de- 
scribed as Huthrips 
nicotiane, new spe- 
cies, by Dr. W. E. rie. 14.—1he tobacco thrips (Zuthrips fuscus). Greatly 
Hinds, who later enlarged. (After Hooker.) 
identified it with Z. fuscus Hinds, described from Massachusetts. It 
was first reported injurious to tobacco in Florida in 1902. It sucks 
the leaves along the veins, producing a whitened inelastic vein which 
breaks too easily for use as a wrapper. In 1905 Mr. W. A. Hooker 
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made a careful study of this insect and published his results as 
Bulletin 65 of the Bureau of Entomology. 

Mr. Hooker states that the life cycle requires only twelve to thirteen 
days in May and June and that the insect probably hibernates as an 
adult. Preliminary experiments have led the writer to suspect that 
the adult has a subterranean habit of hibernation. It feeds upon 
many species of plants. 

Mr. Hooker found that kerosene emulsion was the cheapest and 
most efficient remedy. He recommends the following stock solution: 
Kerosene, 2 gallons; hard soap, $ pound; water, 1 gallon. A strength 
of 1 part stock solution to 10 parts of water proved to be effective in 
killing the thrips, but it was found to injure tobacco seriously if 
applied in strong sunlight. Spraying is done, therefore, late in the 
afternoon and at night, beginning not earlier than 5 o’clock on bright 


days. 


lrg. 15.—The cigarette beetle (Lasioderma serricorne) : a, Larva; b, pupa; c, adult; d, side 
view of adult; e, antenna. a-—d, Greatly enlarged; e, still more enlarged. (Reengraved 
from Chittenden’s illustration.) 


THE TOBACCO CRAMBUS. 


(Crambus caliginosellus (?) Clemens.) 


The tobacco crambus was recorded from tobacco by the late Prof. 
W. G. Johnson in 1899.1. Johnson stated that it was very injurious 
in Maryland, boring into and feeding upon the stems of the newly set 
plants. This insect has been so destructive to tobacco in Virginia that 
it has been made the subject of a special investigation by the Bureau 
of Entomology. Mr. G. A. Runner, to whom the investigation has 
been assigned, will in the near future issue a special bulletin giving 
the results of his investigations. 


THE CIGARETTE BEETLE. 
(Lasioderma serricorne Fab.; fig. 15.) 

Severe loss to the tobacco trade is caused every year by the ciga- 
rette beetle. (See Pl. XX, fig. 2.) It breeds in practically all cured 
tobaccos, except those richest in nicotine. 

Remepies.—Small lots of infested tobacco, like cigars, cigarettes, 
and boxes of pipe tobacco, may be successfully treated by opening 


1See Bul. 20, n. s., Div. Ent., U. S. Dept. Agr., p. 99. 
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the boxes so that the gas will enter, placing them in an air-tight box, 
and fumigating with carbon bisulphid, using 1 ounce of the liquid to 
every 50 or 60 cubic feet of space. The liquid should be placed in 
a shallow receptacle above the tobacco, for the gas is heavier than air. 
Large buildings or rooms may be fumigated with this gas. In these 
cases securely chink all cracks, place the liquid in pans near the ceil- 
ing, and fumigate for from 12 to 24 hours, using 1 pound of carbon 
bisulphid to 600 or 800 cubic feet. 

Caution.—Do not bring fire into the room while the liquid is 
evaporating, for the gas is very inflammable. Air the room before 
entering. A small amount of the gas may be inhaled without ill 
effects, but a slight dizziness or nausea is the signal for retreat. 

Hydrocyanic-acid gas has been used to fumigate factories with 
good results. Great caution should be exercised in using it, as it is 
highly poisonous. For directions for using this gas obtain Circular 
No. 46 of the Bureau of Entomology. 

No satisfactory method of treatment has been found for this beetle 
in baled tobaccos. This question is a serious one with cigar manu- 
facturers and demands investigation. 


INSECTS OF SECONDARY IMPORTANCE. 


For convenience of treatment, the large number of insects falling 
into this category may be divided as follows: (1) Insects attacking the 
seed bed; (2) insects attacking young transplanted plants; (3) insects 
injuring the foliage; (4) insects injuring the stem; (5) insects injur- 
ing the root and stem; (6) insects attacking cured and manufactured 
tobaccos; (7) insects attacking tobacco seed. 


INSECTS ATTACKING THE SEED BED. 


The most serious insect of secondary importance that attacks the — 


seed bed has been recorded by Mr. Z. P. Metcalf.t. It is the grouse 
locust (Tettigidea lateralis Say), which he found seriously injuring 
plant beds at Stem, N. C. This species has also been found rather 
common upon seed beds at Clarksville, Tenn. Mr. Metcalf advises 
that plant beds should not be placed near low, marshy ground. As 
a remedy he advises the spraying of a strip 3 feet wide around the 
plant bed with kerosene emulsion, 

Mr. 8. E. Crumb and the writer have found several species of 
Orthoptera (Tettix arenosus Burm., Paratettive cucullatus Burm., 
Nomotettix compressus Morse, and Chortophaga virdifasciata DeG.) 
injuring tobacco in seed beds at Clarksville, Tenn., and Hllipes min- 
utus Scudd. has been taken with them, although it was not observed 
feeding upon tobacco. 


1 Insect enemies of tobacco. Supplement to Oct. Bul., 1909, N. C. Dept. Agr. 


PLATE XX. 


Yearbook U. S. Dept. of Agriculture, 1910. 


Fic. 1.—MINES OF TOBACCO SPLITWORM IN WRAPPER 
TOBACCO. (ORIGINAL.) 


Fic. 2.—WoRK OF LARVA OF 
CIGARETTE BEETLE IN CUT 
PLUG SMOKING TOBACCO. 
(ORIGINAL.) 
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Remepres.—The kerosene-emulsion repellent and the arsenate of 
lead spray will be found efficient remedies for insects attacking the 
plant bed. 


INSECTS ATTACKING YOUNG TRANSPLANTED PLANTS. 


The most serious injury to transplanted tobacco, besides that by 
the insects of primary importance, is perhaps by wireworms. Of 
these the most serious is Horistonotus curiatus Say, which was re- 
ported by Mr. S. A. Thomas, of Clemson College, S. C., as severely 
injuring tobacco in two localities in that State in 1910, by boring into 
the stem. In June, 1909, the writer found larve of the tomato stalk 
borer (Papaipema nitela Guen.) boring in the stem and midribs of 
young tobacco at Clarksville, Tenn. Mr. Z. P. Metcalf* records 
that the mole cricket Anurogryllus muticus De Geer was injurious 
locally in North Carolina by cutting off the young plants. Mr. W. A. 
Hooker records two tenebrionid beetles (Blapstinus metallicus Fab. 
and Opatrinus notus Say) and the snout-beetle Epicwrus formidolosus 
Boh. as hiding beneath and eating the wilted leaves of newly set 
tobacco plants in a field at Quincy, Fla. 


INSECTS INJURING THE FOLIAGE, 


Into this class fall by far the greater number of the secondary 
pests of tobacco. The worst depredators of this class belong to the 
Orthoptera and to the Hemiptera. 

Of the Orthoptera the most injurious species is perhaps JMelan- 
oplus atlanis Riley, which occasioned serious injury to tobacco fields 
in the vicinity of Clarksville, Tenn., during 1910. This pest injures 
tobacco by eating holes in the leaves and by ragging the edges. The 
writer found that poisoning tobacco for the hornworms was an 
efficient remedy against this insect. Other species taken on tobacco 
at Clarksville are the grasshoppers Melanoplus scudderi Uhl. and 
M. differentialis Thom., the tree-crickets @canthus nigricornis Walk. 
and (Z’. latipennis Riley, and the long-horned grasshoppers Scudderia . 
furcifera Seudd. and Xiphidion strictum Scudd. Dr. W. E. Britton? 
records the grasshopper Diéssosteira carolina Li. as quite a severe 
depredator of tobacco in Connecticut, and further states that M/elan- 
oplus femur-rubrum DeG., Scudderia tewensis Sauss-Pictet, S. Sep. 
tentrionalis Serv., Xiphidion brevipenne Scudd., X. fasciatum DeG., 
@eanthus nigricornis Walk. (var. guadripunctatus Beut.), and 
fasciatus Fitch are occasionally injurious in Connecticut. 

Prof. A. L. Quaintance,? in addition to Melanoptus femur-rubrum, 
has recorded V/. bivitattus Say as injuring tobacco in Florida. Mr. 
Z. P. Metcalf reports the grasshopper Trimerotropis citrina Scudd. 


1 Insect enemies of tobacco. Supplement to Oct. Bul., 1909, N. C. Dept. Agr. 
2 Sixth Rept. Conn. State Ent. f. 1906 (1907). 
3 Bul. 48, Fla. Agr. Exp. Sta., 1898. 
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Dr. C. V. Riley! recorded a species of Gryllus from Louisiana, and 
Prof. Gerald McCarthy has recorded the snowy tree-cricket (@can- 
thus niveus DeG.) from North Carolina. 

Hemiptera injure tobacco by sucking the stems and midribs, 
thereby causing “ wilt,” and by sucking the leaves, in which case 
discolored and deadened areas result. Probably the most injurious 
species is the tobacco suckfly (Dicyphus minimus Uhl.). Professor 
Quaintance? states that this insect is very widely distributed in 
Florida, and it has been recorded from Louisiana, Texas, Mississippi, 
and Alabama. It causes wilt of tobacco, and plants severely at- 
tacked are believed never to recover. According to Professor Quaint- 
ance * it is injurious only upon late tobacco. He found that a tobacco 
decoction made by boiling 1 pound of refuse tobacco leaves for one 
hour in water, diluted in 1 gallon of water and sprayed upon the 
plants, was an effective remedy. A 10 per cent strength of kerosene 
emulsion was also found effective but very injurious to foliage. 

Prof. H. Garman‘ reported the plant-bug Luschistus variolarius 
Pal. Beauv. as wilting tobacco at Lexington, Ky., in 1896; Dr. W. E. 
Britton recorded it in Connecticut in 1905. Mr. Z. P. Metcalf® has 
reported Luschistus servus Say wilting tobacco in North Carolina. 
E. tristigmus Say and £. fissilis Uhl. have been found to be rather 
common upon tobacco at Clarksville, Tenn. Dr. L. O. Howard ° 
records the leaf-bug Pwciloscytus diffusus Uhl. as very common in 
tobacco fields in Virginia, and that Thyreocoris (Corimelena) extensa 
Uhl. has been found damaging native tobacco in Arizona. Dr. W. E. 
Britton” states that the tarnished plant-bug (Lygus pratensis L.) is 
common in tobacco fields in Connecticut and that it probably injures 
tobacco. Mr. S. E. Crumb, of the Bureau of Entomology, has ob- 
served the stilt-bug Jalysus spinosus Say sucking tobacco at Clarks- 
ville, Tenn. The plant-bugs Zhyanta custator Fab. and Corizus 
lateralis Say have also been collected by him from tobacco. Mr. 
W. A. Hooker reports that the two leafhoppers or sharpshooters 
Aulacizes irrorata Fab. and Oncometopia lateralis Fab. are rather 
common in tobacco fields in Florida, and that the latter is supposed 
to injure the bud. 

Doctor Howard® found that the mealy bug Pseudococcus citré 
Risso lived and multiplied alarmingly upon tobacco in a greenhouse 
in Washington, D. C. 

In 1898 Mr. Theo. Pergande, of the Bureau of Entomology, de- 
scribed an aphis, Vectarophora tabaci, from tobacco in the District 
of Columbia and Maryland. 


1Insect Life, Vol. I, pp. 87-88, 1888. 5 Insect enemies of tobacco. Supplement 
2 Bul. 48, Fla. Agr. Exp. Sta., 1898. to Oct. Bui., 1909, N. C. Dept. Agr. 

3 Loe. cit. 6 Yearbook U. S. Dept. Agr., 1898. 

4 Bul. 66, Ky. Agr. Exp. Sta., 1897. 7Sixth Rept. Conn. State Ent. f. 1906 


(1907). 


— 
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Dr. Britton* has recorded the greenhouse white-fly (Aleyrodes 
vaporariorum Westw.) as injuring tobacco in greenhouses in Con- 
necticut, and the writer has found eggs and adults of Aleyrodes abuti- 
lonea Hald. upon tobacco at Clarksville, Tenn. 

In the present article only seven species of Lepidoptera are treated 
as secondary pests of tobacco. The most common of these at Clarks- 
ville, Tenn.—though found very rarely—are the climbing cotton cut- 
worm (Prodenia ornithigalli Guen.) and Autographa brassice Riley. 
In September, 1909, the writer found larve of Autographa verruca 
Fab. upon tobacco suckers at Quincy, Fla. During 1910 Mr. S. E. 
Crumb and the writer have taken larve of Lowostege mancalis Led., 
Diacrisia virginica Fab., and Estigmene acrea Drury feeding upon 
tobacco at Clarksville. Mr. W: A. Hooker? has also recorded the 
last species from Florida. Hyphantria textor Harr. was taken at 
Clarksville ovipositing upon tobacco, although it is very unlikely 
that the larve feed thereon. 

Besides the flea-beetles, which attack tobacco in the field as well as 
in the plant bed, the gray blister beetle (Zpicauta cinerea Forst.) is 
perhaps the worst pest among the beetles. Mr. Z. P. Metcalf * states 
that it severely ragged tobacco in some fields in North Carolina in 
1909. The twelve-spotted cucumber beetle (Diabrotica duodecim- 
punctata Oliv.) has been observed feeding upon tobacco at Clarks- 
ville, Tenn., and the Colorado potato beetle (Leptinotarsa decem- 
lineata Say) has been reported from tobacco. Future observations 
will undoubtedly disclose that many other beetles also feed to some 
extent upon tobacco. 


INSECTS INJURING THE STEM. 


The two snout-beetles 7richobaris insolita Casey and 7. mucorea 
Lee. have been recorded by Dr. F. H. Chittenden‘ as breeding in 
tobacco stems. The former has been reported from Texas and 
Florida, while the latter has been reported only from Florida. 
Injury has rarely been severe. Doctor Chittenden recommends 
clearing the tobacco fields of all stalks and of all rubbish in which 
the beetles could find shelter, dipping young plants in arsenate of 
lead at setting time, and later spraying with the same insecticide to 
kill the beetles while they are feeding. 


INSECTS INJURING THE ROOT AND STEM, 


Wireworms are the principal insects of secondary importance that 
injure the root and stems of tobacco. Dr. W. E. Britton? reports 


1Sixth Rept. Conn. State Ent. f. 1906 (1907). 

* Bul. 67, Bur. Ent., U. S. Dept. Agr., p. 109, 1907. 

* Insect enemies of tobacco. Supplement to Oct. Bul., 1909, N. C. Dept. Agr. 
*Bul. 38, n. s., Bur. Ent., U. S. Dept. Agr., p. 68, 1902. 
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larve of Melanotus cribulosus Lec. and of the genus Asaphes as injur- 
ing tobacco in Connecticut, and that adults of Limonius griseus 
Beauv. were quite common in tobacco fields. Adults ef Monocrepi- 
dius bellus Say are quite common in tobacco fields at Clarksville, 
Tenn., although very little injury is occasioned by wireworms. 
Mr. W. A. Hooker? reports larve of Drasterius sp. as injurious in 
1905 in one field at Quincy, Fla. 


INSECTS ATTACKING CURED AND MANUFACTURED TOBACCOS. 


Besides the cigarette beetle, only three species are recorded as 
injuring cured and manufactured tobaccos. These are the rice wee- 
vil (Calandra oryza L.), the drug-store beetle (Sitodrepa panicea L.), 
and Dermestes vulpinus Fab. The remedies are the same as for the 
cigarette beetle. 


INSECTS ATTACKING TOBACCO SEED. 


In the 1905 Yearbook of the United States Department of Agri- 
culture Dr. F. H. Chittenden states that the tobacco-seed beetle 
(Catorama impressifrons Fall) was identified as the beetle con- 
cerned in the injury to tobacco seed in Cuba and Texas in earlier 


years. The writer, in January, 1909, found larve and adults of the © 


black carpet beetle (Attagenus piceus Oliv.) in a bottle of imported 
Cuban seed. The bottle has been upon his desk for nearly two years, 
and live larve are’still to be found in it. In the same bottle the book 
louse (Tvroctes divinatorious Mill.) was found in large numbers. In 
1910 the writer found the latter insect infesting tobacco seed at 
Quincy, Fla. <A cecidomyiid was also taken from the above-men- 
tioned bottle of seed in September, 1910. 


1Bul. 67, Bur. Ent., U. S. Dept. Agr., 1907. 


BITUMINOUS DUST PREVENTIVES AND ROAD BINDERS. 


- 


By Prevost HUBBARD, 
Chemist, Office of Public Roads, 


USE OF BITUMENS ON ROADS. 


At the present time bitumens undoubtedly constitute the most im- 
portant class of materials employed as dust preventives and road 
binders. In one form or another they are extensively used for this 
purpose by all civilized countries where the preservation of roads has 
become a serious problem because of the destructive action of auto- 
mobile traffic. 

In the broadest sense bitumens may be defined as mixtures of native 
or pyrogenetic hydrocarbons and their derivatives, which may be 
gases, liquids, viscous liquids, or solids. If solids, they melt more 
or less readily upon the application of heat and are soluble in carbon 
bisulphid, chioroform, and similar solvents. They may be conven- 
iently divided into two main classes: (1) native bitumens and (2) 
artificial bitumens. Native bitumens, as their name implies, occur 
in nature, and often contain impurities such as water, clay, silt, sand, 
und extraneous organic or vegetable matter. Those of interest as 
road materials are petroleums, malthas, asphalts, and other solid 
products of an asphaltic nature, such as gilsonite and grahamite. 
Artificial bitumens are distillates and residues produced by the par- 
tial or fractional distillation of bitumens, and hydrocarbon distil- 
lates produced by the destructive distillation of bitumens, pyrobitu- 
mens, and other organic materials, such as wood or bone. Manufac- 
tured petroleum residuums, oil asphalts, asphaltic cements, coal tars, 
and water-gas tars are the most important members of this class from 
the standpoint of road treatment and construction. 


TREATMENT OF NATIVE BITUMENS,. 


Comparatively few native bitumens are, in their original condi- 
tion, suitable for use on roads, but many of them can be made so by 
proper treatment or modification. Thus a hard, native asphalt may 
have to be fluxed to suitable consistency with a petroleum residuum, 
or a fluid asphaltic petroleum may have to be brought to proper 
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consistency by distilling off a certain percentage of its lighter and 
more volatile constituents. After undergoing such treatment, these 
materials are, properly speaking, artificial or manufactured products. 

Fluxing and distilling are the two principal processes involved in 
the preparation of bituminous dust preventives and road binders. 
The fluxing process consists in mixing or combining a hard or solid 
bitumen with one that is more or less fluid, called the flux. This 
combination is usually facilitated by the application of heat and 
mechanical agitation. Fluxing may serve one of two purposes: A 
hard bitumen may be softened to the desired consistency by the ad- 
dition of a relatively small amount of a fluid bitumen, or a heavy 
viscous oil may be reinforced or hardened by the addition of a rela- 
tively small amount of some solid bitumen. In rare instances the 
proportion of flux to the material fluxed may be equal. In the prep- 
aration of fluxed road binders it is not essential that the flux show 
any binding value unless it constitutes the greater part of the finished 
product. The material fluxed should, however, invariably possess 
high binding value or should impart binding value to the finished 
product. Solid bitumens of asphaltic character possess this prop- 
erty, while those of a paraffin nature do not. The former are, there- 
fore, of value as road materials, while the latter are valueless in 
this connection. On the other hand, fluxes composed largely of par- 
affin hydrocarbons may prove very satisfactory, providing they do 
not constitute the greater part of the finished product. 

There are two general methods of distillation in use in the manu- 
facture of bituminous dust preventives and road binders—fractional 
distillation and destructive distillation. In each, two classes of 
products are formed—distillates and residues. Fractional distilla- 
tions cause a mechanical separation of the more volatile from the less 
volatile constituents of the material distilled, while destructive distil- 
lation causes a complete chemical change in which the identity of the 
material is destroyed. 


BITUMINOUS DISTILLATES AND RESIDUES. 


Distillates obtained from the fractional distillation of bitumens 
show no binding value and are unsuitable for use as road materials, 
except occasionally in the capacity of fluxes. The residues from frac- 
tional distillation may or may not possess binding value, according to 
the character of the material distilled and the extent to which distilla- 
tion has been carried. If they possess binding value and are of suit- 
able consistency, they may prove satisfactory for the treatment or 
construction of roads. Residual tars and residual asphaltic petro- 
leums are examples of this type of road material. When distillation 
is carried so far that the residues are hard and more or less brittle 
when cold, these residues are called pitches. This term is then pre- 
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fixed with the name of the material distilled, such as coal-tar pitch 
or oil pitch. Hard, brittle pitches are unsuitable for road construc- 
tion, but many of them can be made suitable by fluxing them to the 
desired consistency with a fluid bitumen. If a distillate is used for 
fluxing, the resulting product is said to be cut back. Sometimes 
volatile distillates are used for the purpose of cutting back. When 
this is done, the material which is cut back usually has the consistency 
which it is desired will be maintained in the road, and the volatile 
distillate is employed merely for the purpose of facilitating applica- 
tion by making the material more fluid. After the product has been 
applied this distillate volatilizes and leaves the original material in 
place to serve as a binder. 

Unlike fractional distillation, destructive distillation often produces 
distillates having excellent binding value. When these distillates are 
composed of hydrocarbons and their derivatives, they are known as 
tars. The residue from destructive distillation is merely coke or car- 
bon and is of no interest as a road material. Hydrocarbon distillates 
obtained from the destructive distillation of coal and oil are, however, 
of considerable interest. They are known as coal tars and oil tars. 
Tars are for the most part by-products of industrial processes and 
are commonly known by the name of the plant or process in which 
they are formed; for example, gas-house coal tar, coke-oven tar, 
oil-gas tar, water-gas tar. Water-gas tar, so called because it is 
formed in the manufacture of carbureted water gas, is in reality an 
oil tar. It is produced by a peculiar method of destructively dis- 
tilling oil for the purpose of enriching water gas. Crude tars, as 
obtained from the industrial processes above mentioned, are of little 
value as road materials unless subjected to fractional distillation. 
If thus treated, only the residues possess binding value as described in 
the preceding paragraph, while the distillates are of a greasy nature. 


CLASSIFICATION OF BITUMINOUS ROAD MATERIALS. 


Now that some idea of the types of bitumen in use as road mate- 
rials has been obtained, it may be well to take up their further classi- 
fication under the headings “ Dust preventives” and “ Road binders.” 
No very definite distinction can be made between the two classes, 
for the function of both is in reality the same. There are certain 
differences, however, which may be shown by the following defini- 
tions. Dust preventives are materials applied to the surface of fin- 
ished roads for the purpose of laying the dust already present and of 
retaining dust which may be brought upon the road from outside 
sources. In bituminous dust preventives it is highly desirable, if not 
absolutely essential, that the material act as a binder for the loose 
mineral particles upon the road surface before treatment, and also 
for any sand, gravel, or stone chips which may afterwards be applied. - 
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Bituminous dust preventives which do not bind are apt to destroy 
the already existing bond of the road surface and to hasten the ulti- 
mate disintegration of the road. Road binders are materials em- 
ployed in the construction or reconstruction of roads for the pur- 
pose of holding together and in place the individual particles of 
which the road is composed. By so doing they reduce the wear of 
the road under traffic, and therefore tend to prevent the formation 
of dust from the road material. ; 

In most instances the same type of bitumen that will give satis- 
faction as a dust preventive will also give satisfaction as a road 
binder. The principal difference between the two is only a matter 
of consistency. This is true in so far as type is concerned. There 
are, however, various physical and chemical differences to be found 
among members of a given type, which will, of course, have to be 
taken into account in connection with the purpose for which the 
bitumen is used. 

With this understanding the more important bituminous dust 
preventives and road binders now in use may be classified as follows: | 
Bituminous dust preventives: 

Crude asphaltic petroleums. 
Fluid malthas. 
Fluid semiasphaltic and asphaltic petroleum residuums. 
Emulsions of very viscous semiasphaltic and asphaltic petroleum residuums. ° 
Dehydrated coal tars. 
Fluid coal tar and water-gas tar residuums. 
Bituminous road binders: 
Very viscous malthas. 
Rock asphalts. 
Fluxed native asphalts, gilsonites, and grahamites, known as asphaltic 
cements. 
Semisolid, semiasphaltic, and asphaltic petroleum residuums or oil asphalts. 
Very viscous cut-back asphaltic cements and oil asphalts. 
Very viscous and semisolid coal tar and water-gas tar residuums. 
Very viscous cut-back coal-tar residuums. 


SELECTION OF MATERIAL, 


From among such a large and varied assortment of materials it is 
often a difficult matter for the road engineer to select that product 
which will give the best results consistent with reasonable economy. 
The principal factors which he has to consider in making his selec- 
tion are (1) the character of the road to be treated, including the 
type of road (earth, gravel, or broken stone) and the physical charac- 
teristics of the road material; (2) the desired method of application, 
i. e., whether the material is to be applied cold or hot and by means 
of a sprinkler, with or without pressure, by pouring from buckets, 
or as a prepared mixture with the road material, and in the latter 
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case it is also desirable to know in advance whether or not the road 
material itself is to be heated; (3) the quantity and character of 
traffic; (4) the climatic conditions; (5) the cost of bituminous ma- 
terial; and (6) the probable cost of application. 

After a selection has been made, much depends upon applying the 
material properly if satisfactory results are to be obtained. In 
regard to the application of dust preventives, it should be said that 
they may be used either as temporary binders or as semipermanent 
binders. The temporary binders‘are applied to road surfaces mainly 
for the purpose of laying dust. In order to lay the dust brought 
upon the road from outside sources, they must, therefore, be applied 
at frequent intervals and for reasons of economy must be capable 
of easy application. The only economical method of applying them 
is by means of a sprinkling cart, and they must, therefore, be quite 
fluid or else capable of emulsifying with water. Their dust-laying 
effect is of short duration, because they soon become saturated with 
dust, and are thus rendered incapable of holding down fresh dust 
which may be formed or brought upon the road. If they possess 
good binding value, they concentrate upon the road surface after a 
number of applications and become in effect semipermanent binders. 
They may often be used to advantage on roads constructed with a 
bituminous binder. No definite rule can be laid down in regard to 
the frequency with which they should be applied, as this is not only 
dependent upon the character of each material, but also upon local 
conditions to which the road is subjected. 


SEMIPERMANENT BINDERS. 


Those bituminous dust preventives which may be classed as semi- 
permanent binders are applied to road surfaces mainly for the pur- 
pose of preserving the road from wear, although they also serve as 
dust layers for some time after application. A single application of 
these materials should preserve the road surface from disintegration 
and appreciably lessen dust formation for the period of at least one 
year. They can not, however, be expected to keep a road dustless 
for this length of time where any considerable quantity of dust from 
outside sources is encountered. ; 

The semipermanent bituminous binders are rather viscous liquids 
containing an appreciable amount of true binding base. They are 
applied cold or hot according to their viscosity at ordinary tempera- 
tures. Cold applications may sometimes be made by means of an 
ordinary sprinkling cart, but hot applications require hand labor 
or else especially constructed sprinkling contrivances, usually known 
as oil distributors. . Distributors carrying spraying devices and so 
equipped that the material may be heated in the cart and forced 
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upon the road surface under pressure of air or steam are extensively 
employed in England and France, and such machines are gradually 
being adopted in this country. 

The heavier dust preventives seldom prove effective for over a 
year. They rarely withstand satisfactorily the severities of winter 
weather and winter traffic, and may therefore best be applied in the 
early spring at the beginning of the dusty season in order that their 
beneficial effect may be of longest duration. It is poor policy to 
apply them to worn out or badly rutted road surfaces, as their func- 
tion is not to make a bad road good, but to keep a good road in good 
condition. In most cases it is desirable and in some absolutely neces- 
sary to remove all loose dust and detritus from the road surfaces 
before applying them and any repairs required should of course be 
made before their application. These materials give best results on 
broken stone or gravel roads which are not subjected to exceedingly 
severe traflic conditions, but which require some medium to consoli- 
date or hold down their wearing surface. They are sometimes used 
in the treatment of earth roads, but it is usually better practice to 
reconstruct such roads with the addition of a suitable binder during 
construction. 


SURFACING FOR LIGHT TRAFFIC. 


While automobile traffic undoubtedly causes more damage to the 
average untreated road than horse-drawn traffic, the reverse is true 
of roads the surface of which has been treated with a bituminous 
dust preventive. Surface treatment proves most satisfactory when 
employed under conditions similar to those encountered on park and 
pleasure drives. Such roads are, as a rule, subjected to automobile 
and light horse-drawn traffic only, and no heavily-loaded teams are 
allowed to use them. Under these conditions the film or mat of bitu- 
minous-bound material is not greatly damaged by iron-shod hoofs and 
iron-tired wheels, and what damage is done is largely repaired by the 
passage of rubber-tired automobile wheels which continually iron 
out the marks made by the other class of traffic. Automobiles them- 
selves cause but little wear of the material of which a road is con- 
structed, but, 1f the surface is not well bonded, they rapidly wear 
out the road by displacing first the finer particles in the form of dust 
and later the larger mineral fragments which require this dust to 
hold them in place. This action is due to a shearing effect exerted 
upon the road surface by the wheels connected with the driving 
mechanism. A good bituminous dust preventive will hold the dust 
im place and, therefore, prevent such damage. When the road is sub- 
jected to any amount of heavy-teaming traffic, however, the heavily 
loaded steel-tired wheels cut through the surface mat of bituminous- 
bound material and cause rapid disintegration. This destruction 
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of the surface is also hastened by the cutting and pulling action of 
horses’ hoofs when heavy loads are being drawn over the road. For 
such traffic the true road binders prove more satisfactory than the 
dust preventives. 


USE OF BITUMENS IN ROAD CONSTRUCTION. 


As has been stated, bituminous road binders are mainly employed 
in the construction and reconstruction of roads. They may be 
used in a variety of ways according to various conditions. They are 
most commonly applied in the construction of macadam roads ac- 
cording to two methods, known as the penetration method and the 
mixing method. In either it is sufficient to incorporate the binders 
with only the upper 2 or 3 inches of broken stone constituting the 
wearing surface. The foundation course of the road may be con- 
structed as in ordinary macadam work, except that more attention 
should be paid to filling the voids between the larger fragments 
with stone screenings. No excess of screenings should, however, be 
left upon the surface of the foundation to interfere with its inter- 
locking with the wearing course of bitumen-covered stone. Careful 
attention should be paid to this matter, otherwise a separation of the 
two courses may occur and lead to a breaking up of the wearing 
surface under traffic. 


THE PENETRATION METHOD. 


In the penetration method the wearing course of what is known 
as No. 2 broken stone is placed upon the foundation before the road 
binder is applied. The No. 2 stone usually runs from one-half inch 
to 14 inches in diameter, but, when the road stone is soft and easily 
crushed under the roller, larger sizes may sometimes be employed to 
advantage. This stone is laid to a depth of from 2} to 34 inches, 
and rolled until the stones interlock. A light coating of clean half- 
inch stone chips, free from dust, may then be applied and rolled 
into the surface, which should, however, never be completely filled. 
Sometimes this application of stone chips is omitted, particularly 
if the binder is a very heavy one and therefore difficult to incor- 
porate in the wearing surface owing to its tendency to harden 
rapidly when brought in contact with the stone. The bituminous 
binder is always heated to a considerable degree of fluidity before 
being applied, and application is made either by hand directly from 
portable heating kettles or by means of specially constructed dis- 
tributors, as in the case of surface treatment with the heavier bitu- 
minous dust preventives. Approximately 14 gallons of binder are 
thus consumed to every square yard of road surface. Clean stone 
chips are next applied in sufficient quantity to fill all surface voids 

- and prevent the bitumen from sticking to the wheels of the roller, 
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and the road is then well rolled. The surface is finished off by 
applying a flush or seal coat of bitumen at the rate of from 0.3 to 
0.5 gallon per square yard. This coat is then covered with a thin 
layer of stone chips, and the road rolled until firm and smooth. 

The object of the penetration method is to produce a bituminous 
concrete wearing surface without incurring the time, labor, and, 
therefore, the expense of mixing. While the whole surface may be 
covered with comparatively little bitumen, a uniform penetration and 
distribution for a depth of two or more inches can not be secured with 
less than 1 gallon of bitumen per square yard, and usually 14 gallons 
are required. If lasting results are expected, not less than 1 gallon 
should ever be applied. The seal coat of approximately one-half 
gallon of bitumen to the square yard is very desirable, as it protects 
the underlying thinner films from weathering and disintegrating. 
In some cases attempts have been made to construct a macadam road 
according to this method with a total of only a little over one- 
half gallon of bitumen per square yard. This amounts to nothing 
more than a surface treatment, and the bitumen can therefore be 
expected only to serve in the capacity of a semipermanent binder. 
Roads so constructed will usually require additional treatment at 
the beginning of the next dusty season. The main disadvantage of 
the penetration method of construction is the uncertainty of obtain- 
ing a uniform distribution of bitumen throughout the wearing sur- 
face. In spite of this objection, however, many excellent roads have 
been built by the method when carefully followed in all of its de- 
tails. It has the advantage of being one of the cheapest forms of 
bituminous road construction, and should cost but a few cents per 
square yard plus the price of from 1} to 2 gallons of bitumen, above 
that of ordinary macadam construction. In many cases, however, 
the cost of such work has been excessive because of the makeshift 
heating apparatus which has been employed. 


THE MIXING METHOD, 


The mixing method of constructing bituminous macadam is iden- 
tical with the penetration method up to the completion of the founda- 
tion course. The wearing course, which is usually laid to a finished 
depth of 2 or 24 inches, is composed of a more or less carefully 
graded broken-stone aggregate which has been previously mixed and 
coated with a hot bituminous binder. Sometimes the aggregate itself 
is heated before mixing, while sometimes it is used cold. In the 
former case a binder of high original consistency may be employed, 
while in the latter it should be considerably softer, and preferably a 
cut-back product containing a volatile flux. The mixture may be 
made either by manual labor or by machinery. 
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After the bitumen-coated stone has been laid to the desired depth, 
it is rolled either with or without the addition of a thin layer of 
half-inch stone chips, free from dust. When the latter can be done 
without the stone sticking to the roller wheels, a very satisfactory 
surface may be secured by the application of a light coating of bitu- 
men-covered sand or stone chips, which is rolled into the surface voids 
and dusted over with fine stone screenings. In the former case all 
surplus of screenings should be broomed off and a flush or paint coat 
of bitumen applied in the same manner as described under the pene- 
tration method. Stone screenings are then applied and rolled down 
in sufficient quantity to take up any excess of bitumens on the sur- 
face. Under favorable conditions a macadam road constructed with 
a 2-inch top course of bitumen-covered stones should not cost over 6 
cents per square yard, plus the cost of from 1.3 to 2 gallons of 
bitumen, above the cost of an ordinary macadam road of the same 
depth. Mechanical mixing when properly done is much preferable 
to hand mixing and should prove considerably cheaper under ordi- 
nary circumstances. 

ROCK ASPHALTS. 


Before leaving the subject of bituminous macadam construction, 
mention should be made of one other type known as the rock-asphalt 
macadam. Rock asphalts are sandstones or limestones more or less 
impregnated with maltha. They have been employed to a consider- 
able extent in the surfacing of macadam roads, but all are not suit- 
able for this purpose, as both the character and percentage of bitumen 
present vary within wide limits. Those which contain from 7 to 10 
per cent of a viscous sticky maltha are the best for read construction. ’ 
The rock should be crushed down until it consists of an aggregate of 
individual grains, each thoroughly coated with a film of bitumen, 
which should cause it to adhere firmly to the surrounding grains if 
subjected to pressure. This aggregate may then be used as a surfac- 
ing material in macadam construction. 

The foundation of a rock asphalt macadam is prepared in the same 
manner as described under the penetration method. Upon this foun- 
dation should be spread a 24-inch course of broken stone, preferably 
ranging from 1 to 2 inches in diameter. This course should be rolled 
only sufficiently to produce a smooth, even surface, and no attempt 
should be made to reduce the voids in any other manner. The rock 
asphalt should then be thrown on and raked over the surface to a uni- 
form depth of one-half inch. This application is rolled into the 
upper course as thoroughly as possible and a second coat of the rock 
asphalt applied in the same manner, but to a depth of 1 inch. The 
road is then finished off by rolling until it is firm and well compacted. 
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Besides the three methods of constructing bituminous-bound roads 
which have been described there are a number of others, but all of 
less importance. Certain proprietary or patented mixtures of bitu- 
men with a mineral aggregate can now be obtained for use in the 
construction of the wearing course of roads, and some of them have 
been quite extensively employed in the eastern part of the United 
States with excellent results. Most of these mixtures, while pre- 
pared with hot materials, can be shipped and laid cold. They are 
used in place of the No. 2 course in ordinary macadam construction. 
To prevent the individual particles from cementing together under 
their own pressure during shipment, damp sand is sometimes incor- 
porated in the mixture. The mineral aggregate is carefully graded, 
and when laid and rolled, consolidates into a dense, well-bound wear- 
ing surface. Fluxed native asphalts, oil asphalts, and residual tars 
are employed as binders for the aggregates, and sometimes other in- 
gredients, such as lime, are combined with the bitumen. Both crushed 
rock and crushed slag have been used for the aggregate, the latter 
principally in England. While these manufactured bituminous 
aggregates are very convenient for the road engineer to employ, their 
use is necessarily limited to the locality in which they are manufac- 
tured, as freight charges on long shipments raise their cost to a pro- 
hibitive figure. 

CONCLUSION. 


Bituminous road binders may be employed in the construction 
of earth and gravel roads as well as macadam roads, but it is the 
latter type which, at the present time, gives promise of the most 
satisfactory results. The bituminous macadam, if properly con- 
structed, seems well adapted to withstand the combined action of 
automobile and horse-drawn traffic. It is firm, resilient, and water- 
proof, and is dustless in the same sense that an ordinary asphalt 
pavement is dustless. Much depends upon the character of the bitu- 
minous binder used, and it is most necessary that this binder be sub- 
ject to examination and certain specific tests, as in the case of cement, 
iron, steel, and other structural material, 


THE RESPIRATION CALORIMETER AND THE RESULTS 
OF EXPERIMENTS WiTH IT. 


By C. F. LANGwortHy and R. D. MILNER, 


Nutrition Investigations, Office of Experiment Stations, 


INTRODUCTION. 


The study of many practical and everyday problems having to do 
with the nutrition of man and animals, as well as the investigation 
of a great number of complex problems pertaining to the subject, 
necessitate the accurate measurement of the income and outgo of 
matter and energy in the body of man or animals. From time 
to time various methods have been proposed for accomplishing this 
end, and apparatus of a variety of types which would measure one 
or more of the desired factors has been devised. 

It is generally conceded that the respiration calorimeter devised 
and perfected by Atwater and his associates in connection with the 
nutrition investigations of the Office of Experiment Stations ade- 
quately meets the requirements of the case, and that the perfecting 
of that apparatus marks a great advance in experimental physiologi- 
cal methods. This achievement is the more valuable since the use- 
fulness of the respiration calorimeter is not limited to experiments 
with man, for the apparatus can be modified to fit it for experiments 
with animals, or, indeed, for other purposes in which it is desirable 
to measure such factors as gaseous exchange and heat production. 
The fundamental principles involved in the construction of the 
respiration calorimeter and the development of the apparatus during 
varying phases have been discussed in technical publications of the 
Department of Agriculture and many experiments carried on with 
the respiration calorimeter have been reported. 

For many years the policy of cooperation with agricultural colleges 
and experiment stations and other suitable institutions was followed 
in conducting the Department nutrition investigations, and under this 
plan the respiration calorimeter work was carried on in the chemical 
laboratories of Wesleyan University, Middletown, Conn. The results 
obtained in these and later experiments have been published in 
numerous bulletins and reports.t It is perhaps not too much to claim 
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that this plan of cooperation had a widespread effect in stimulating 
interest in the study of nutrition problems in the United States, and 
in calling the attention of students of agriculture to the need for 
studying problems pertaining to the rational utilization as human 
food of agricultural products of animal and vegetable origin. 

The years from 1886, when the work was begun, to 1906 mark the 
period of cooperative work in the Department of Agriculture nutri- 
tion investigations, for at the latter date it was decided to centralize 
the work in Washington, and quarters were provided for the respi- 
ration calorimeter in the new building of the Department of Agricul- 
ture. In reconstructing the respiration calorimeter it seemed advis- 
able not to modify the general lines on which it had been originally 
built, but improvements in detail were introduced which make for 
simplicity and convenience of operation as well as for increased 
accuracy. Briefly speaking, the improvements consist in the use of 
more ‘efficient materials, particularly for heat-insulation purposes, 
more rigid construction, simpler and yet more efficient methods of 
controlling experimental conditions, and improved methods of re- 
cording experimental data, which include automatic devices. In 
the following pages the calorimeter in its present form is described, 
and the results of some experiments with it are presented which are 
a part of work more recent than that summarized in an article in an 
earlier Yearbook of the Department.’ 


PLAN AND CONSTRUCTION OF THE RESPIRATION CALORIMETER. 


A respiration calorimeter is an instrument of precision which 
includes an air-tight and heat-tight chamber in which the subject 
remains during the experiment, and accessory apparatus for measur- 
ing and recording the experimental data. The chamber must be of 
a size suitable for the purposes of experimental work for which 
it is designed, and provided with devices for maintaining a ventilat- 
ing air current, for removing and determining the amount of the 
products of respiration, for supplying oxygen to the air current to 
replace that withdrawn by the subject, and for carrying from the 
chamber and measuring the amount of the heat liberated by the 
subject as a result of muscular work, either internal or external, 
which has been performed. Convenient arrangements must also be 
made for supplying the subject with food, for collecting the liquid 
and solid excreta, and for determining body temperature, respiratory 
movements, and other similar factors, should the experimental con- 
ditions necessitate such measurements. In addition, provision must 
be made for full analyses of food and excretory products, including 
determinations of heats of combustion, and for the study of special 
factors determined by the character of the experiment. 


1U. S. Dept. Agr. Yearbook 1904, p. 205. 
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Briefly expressed, the respiration calorimeter is an instrument 
which permits of the measurement of income and outgo of matter 
and energy in the subject and of numerous other factors which are 
of value in drawing deductions regarding physical and physiological 
activities. The apparatus is complicated, and the experimental data 
recorded are highly technical, nevertheless problems of everyday 
interest can be studied and results obtained which are of very prac- 
tical as well as of theoretical value. 

The respiration calorimeter recently installed at the Department 
of Agriculture is of a size suitable for experiments with man under 
a variety of conditions, and includes such accessory apparatus that 
it may be employed in the study of a great variety of problems per- 


’ taining to agricultural questions of special interest in connection with 


lines of work carried on by the Department. 

During an experiment the subject spends his time in the respiration 
chamber, which is metal-walled and is 6} feet long, 64 feet high, and 
4 feet wide. The chamber has double walls, the inner one copper 
and the outer one zinc. Though rather small, as necessary for 
experimental purposes, the chamber is nevertheless large enough 
for the subject to be comfortable, even during an experiment cov- 
ering several consecutive days. An opening in the side closed by 
plate glass sealed in place during an experiment serves as the door 
and window, admitting ample light for reading and writing. 
Another opening, with a trap on each end, is used to pass articles 
into or out of the chamber. Attached to the walls of the cham- 
ber are metal hooks for clothing and metal shelves for books, food 
receptacles, and the like. The furniture, which varies somewhat 
with the nature of the experiment, includes a chair, a table, and 
a cot, and when the subject is to perform muscular work a special 
form of bicycle ergometer. A telephone is provided for commu- 
nication between the subject inside and the investigator outside 
the apparatus. In fact, every effort is made to provide for the 
comfort of the subject under the experimental conditions, and no one 
has found his sojourn in the apparatus especially irksome. 

The metal walls of the chamber are air-tight. That the air of the 
chamber may be continually changed, it is drawn out through a pipe 
at one end and returned through a pipe in the other end, a circulation 
of 75 liters per minute being maintained by means of an electrically- 
driven blower. The air coming from the chamber is passed through 
purifiers to remove the moisture and carbon dioxid given off by the 
subject, while to the air returning to the chamber is added oxygen to 
replace that used by the subject. 

The heat given off by the subject within the chamber is removed by 
a current of cold water passing through a small brass pipe suspended 
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near the chamber ceiling, the heat-absorbing area of the pipe being 
increased by copper disks soldered to it. This method of removing 
heat from the room is simply the reverse of the one commonly fol- 
lowed in warming a house in winter time by bringing warm water 
into a radiator from which the heat may be delivered into the room. 
By regulating the temperature of the water that flows through the 
heat absorber and the rate at which it flows, the absorption and 
removal of heat from the respiration chamber may be controlled to 
such an extent as to maintain a constant temperature of the air in 
the chamber. There is an automatic device for maintaining the tem- 
perature of the flowing water constant at any point for which it may 
be set. Another device gives an automatic record of the difference 
between the temperature of the water just as it enters and just as it 
leaves the heat absorber. The quantity of water that flows through 
the absorber is weighed and the weight for any period, multiplied 
by the average temperature difference for the period, is the quantity 
of heat carried out of the chamber by the flowing water, expressed in 
calories, one calorie being the amount of heat necessary to raise 1 
kilogram of water 1° C. 

The air of the chamber is constantly stirred by a small electric fan 
to equalize its temperature. To determine the temperature of the air, 
electric resistance thermometers are used, six resistance coils joined 
in series being distributed on the walls of the chamber in such a way 
as to indicate the average temperature conditions. 

Surrounding the copper wall of the chamber and about 3 inches 
away from it, is a parallel wall of zinc. If the temperature of the 
zinc wall is kept the same as that of the copper wall, there will 
be no passage of heat through the walls of the chamber in either 
direction. In order to accomplish this, outside of the zinc wall and 
about 14 inches from it, is a covering of cork board 14 inches thick. 
The cork board is protected by the outer wall of the apparatus, which 
is made of a kind of asbestos board bound together with strips of brass. 
The space between the zinc wall and the cork board is provided with 
resistance wire carried on insulators attached to the zine, and brass 
pipe carried on small iron hooks attached to the framework sup- 
porting the zinc. By passing a current of electricity through the 
resistance wire the air in the confined space may be heated, and by 
passing a current of water through the brass pipe the air may be 
cooled. In this way the temperature of the zinc wall may be raised 
or lowered at will. 

The temperature of the zinc wall is controlled in accordance with 
that of the copper wall, that there may be little or no difference be- 
tween them. To detect temperature differences, use is made of 
thermo-electric elements attached between the two metal walls in 
such a way that one end of the element lies close to the copper 
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wall and the other end lies in the plane of the zinc wall. There are 
95 of such thermo-electric elements scattered about the walls, equally 
distant from each other, and connected in series with each other and 
with a delicate galvanometer, in such a way that temperature dif- 
ferences between the two walls may be detected independently for 
the top, upper half of the sides, lower half of the sides, and the 
bottom of the chamber, and for all 95 points together. The de- 
flection of the galvanometer in one direction indicates that the zine 
wall is warmer and in the other direction that it is colder than the 
copper wall and needs cooling or heating accordingly. The air space 
surrounding the zine wall is therefore heated or cooled in order to 
keep these deflections as near the zero point of the galvanometer as 
possible. This device is so sensitive that an average temperature 
difference of one two-thousandth of a degree between the two metal 
walls as a whole would cause an appreciable deflection by the gal- 
vanometer. By keeping the deflections near zero the average temper- 
ature difference between the two walls is therefore insignificant. 

By means of electrical resistance coils attached in close thermal 
contact with the copper at different points within the chamber and 
connected with a temperature-indicating device outside the chamber, 
the actual temperature of the copper wall is ascertained. In con- 
nection with the investigations with this apparatus it is essential to 
know whether the body temperature of the subject has increased or 
decreased during the experimental period. In some cases the tem- 
perature of the body is ascertained by means of a clinical thermometer 
inserted under the tongue or in the armpits, but preference is given 
to electric resistance thermometers, one form of which may be attached 
to the surface of the body, and another form of which may be intro- 
duced into the large intestine, which, connected with a temperature- 
indicating device read by the investigator, furnish a record of body 
temperatures accurate to one one-hundredth of a degree, for a prac- | 
tically continuous period, since the interval between the readings is 
very short. 

The illustrations (Pls. XXI and XXIT) show the general appear- 
ance of the respiration calorimeter with part of its accessory appa- 
ratus and give an idea of the way it is constructed. 

In figure 1, Plate X XI, which shows the respiration calorimeter 
during the process of construction, the outer metal (zinc) wall of the 
respiration chamber is seen and the iron framework which supports 
the apparatus and makes it rigid. Near the opening in the side wall, 
which serves as a window and door, may be seen the projecting ends 
of the small tubes through which will pass the pipes which carry 
in and out of the chamber the ventilating air current, and the 
water current which takes up and carries out for measurement the 
heat (energy) liberated by the subject. To the iron framework 
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surrounding the chamber the outer wall of asbestos board lined 
with cork board seen in figure 2, which insulates and protects it, 
is attached. 

Figure 2, Plate X XI, shows the respiration calorimeter and acces- 
sory apparatus during an experiment. The observer, who reads the 
galvanometer, regulates the temperature of the outer metal wall of 
the respiration chamber, and attends to other experimental details, 
sits at the “ observer’s table” on the “ observation platform.” The 
window door, through which the subject enters the respiration cham- 
ber, may be noted in the calorimeter wall at the left and behind the 
observer, and near the observer and close to the outer walls of the 
calorimeter may be noted the numerous pipes which carry the venti- 
lating air current to and from the respiration chamber, and those 
which convey the water current which takes up the heat generated in 
the chamber and carries it out. In front of the observer on the hang- 
ing support is the galvanometer, which is used in obtaining data for 
regulating the temperature of the calorimeter walls and for reading 
the electrical thermometers, giving the temperature of the interior of 
the chamber. 

At the left of the picture may be seen one of the experimenters, 
who is standing near the air lock in one of the end walls of the appa- 
ratus, through which food in glass jars or other suitable receptacles 
is passed to the subject in the chamber. At the right of the picture 
and in front of the observer may be seen the “ absorption table ” with 
two shelves. On this table are placed the blower which forces the 
ventilating air current through the chamber, the apparatus for re- 
moving carbon dioxid and water from the outgoing air current, the 
device for adding oxygen to the ventilating air current, and other 
devices which have to do with the ingoing and outgoing air current. 
At the left of the picture and behind the observer’s platform may 
be noted the large cylindrical container in which the water is col- 
lected which carries out heat (energy) liberated in the respiration 
chamber by the subject. It stands on scales in order that the amount 
of water may be conveniently weighed and is provided with appli- 
ances by which it may be emptied as occasion requires. 

Figure 1, Plate XXII, shows the device for the automatic control 


of the temperature of the water entering the heat-absorbing system. 


The water is brought to this apparatus cooler than is desired, and is 
heated by an electric current passing through resistance wire. The 
strength of the current is controlled by means of a water rheostat in 
which a carbon plate, which may be seen just above the top of the 
tank, is moved up and down to increase or decrease the resistance in 
the heat circuit. The movement of this carbon plate takes place auto- 
matically with every change of 0.05° above or below the temperature 
at which the dial is set automatically in accordance with the move- 
ment of the needle of a galvanometer. 
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Fia. 1.—RESPIRATION CALORIMETER IN USE FOR AN EXPERIMENT. 


Fic. 2.—RESPIRATION CALORIMETER DURING CONSTRUCTION. 


Yearbook U.S. Dept. of Agriculture, 1910 PLATE XXII. 


Fic. 1.—DevicE FOR AUTOMATIC CONTROL OF TEMPERATURE OF WATER ENTERING 
HEAT-ABSORBING SYSTEM. 


Fila. 2.—DEvVICE FOR RECORDING AUTOMATICALLY TEMPERATURE DIFFERENCES OF 
WATER ENTERING AND LEAVING HEAT-ABSORBING SYSTEM. 
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Figure 2, Plate X XII, shows the automatic recording device re- 
ferred to above. The paper moves forward at a rate of 3 inches per 
hour and the pen point makes a mark in red ink on the moving paper. 
The position of the pen changes with every change of 0.01° in the 
difference between the temperature of the water entering and the 
water leaving the heat-absorbing system. 

In investigations conducted with the respiration calorimeter at the 
Department of Agriculture, the experiments are made with normal 
subjects in good health and under controlled conditions with respect 
to diet, muscular activity, and other factors pertaining to the question 
studied. A given experiment, according to its nature, may continue 
from a few hours to several days. With the respiration calorimeter 
and accessory chemical and physical apparatus, the complete intake 
of chemical elements and energy in food, drink, and air, and the com- 
plete output of elements and energy in gaseous, liquid, and solid excre- 
tory products by the body may be ascertained. Proper consideration 
of these data shows whether the body has gained or lost material or 
has produced more energy than it has received under the experimental 
conditions, and from these and other observed facts, conclusions can 
be drawn with reference to the questions studied. 

From the large amount of data available as a result of experiments 
with the respiration calorimeter some topics have been selected for dis- 
cussion in the following pages which it is believed are of general 
interest and which will serve to show something of the range of 
subjects which it is possible to study with this apparatus. Of the 
experiments summarized, those which deal with the efficiency of the 
human body as a machine and with the energy of mental as compared 
with muscular work are technical, while the studies of the relative 
ease of digestion of cheese and meat in quantities such as are ordi- 
narily consumed are of general interest in connection with the dis- 
cussion of everyday questions of diet. 


MUSCULAR WORK AND BODILY ACTIVITY. 


A small portion of the food eaten is utilized by the body for the 
building and repair of tissue and the performance of physiological 
functions in general, but by far the larger part of the food is used as 
a source of energy for the performance of muscular work, both in- 
ternal and external, and it is commonly stated also for maintaining 
body temperature. There is reason to believe, however, that within 
ordinary temperature limits at least, the body maintains this tem- 
perature by utilizing heat resulting as a by-product from the per- 
formance of muscular work. The main function of the food, then, 
is to enable the body to perform muscular work. 

The source of the power obtained from an engine is the fuel burned 
under its boiler, and in the same way the source of the energy which the 
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body uses for work of all sorts is found in the food consumed. The the- 
oretical energy values of all ordinary food materials have been deter- 
mined by laboratory methods which are similar to those used for deter- 
mining the theoretical energy values of coal and other sorts of fuel. 
Only a part of the energy of the fuel burned under a boiler is available 
for mechanical work, the efficiency of an engine being dependent upon 
the kind of fuel used, the principles of construction followed in 
building the engine, and other factors. The problem of determining 
the efficiency of an engine—that is, how much of the theoretical en- 
ergy of the fuel is available for mechanical work—is a matter of great 
importance. It is equally interesting to ascertain the efficiency of 
the living engine—the body—and to ascertain the extent to which it 
converts the energy of food into effective muscular work. This prob- 
jem has been studied with the respiration calorimeter and important 
data have been secured. 

One piece of apparatus used in experiments with the respiration 
calorimeter is known as the bicycle ergometer, because it is built some- 
what like a bicycle to utilize the powerful leg muscles, and because 
by its use the activity of the subject may be controlled and a very 
accurate measure may be obtained of the amount of muscular work 
actually performed. The subject of the experiment works upon this 
apparatus in the chamber of the respiration calorimeter and his out- 
put of carbon dioxid, water, and heat, and his consumption of oxygen 
are very carefully measured. ‘These same factors are also determined 
for the same subject in other experiments in which no muscular work 
is done on the ergometer. From the data for heat production thus 
obtained, the efficiency of the subject can be ascertained. 

This may be done in two ways. For example, with one subject, 
while doing muscular work on the ergometer, the total heat produc- 
tion in six tests averaged 339 calories per hour and the heat equivalent 
of the work done in the same tests averaged 49 calories per hour, the 
latter value being 14.5 per cent of the former. The mechanical effi- 
ciency of the subject might be said to be 14.5 per cent.’ On the other 
hand, a part of the total heat produced by the subject would be elimi- 
nated whether he was working or resting, so it would seem fairer to 
make allowance for that. With this subject it was found that while 
he was doing no work on the ergometer his heat production in four 
tests averaged 112 calories per hour. If this quantity be deducted 
from 339 calories of total heat produced, the difference, 227 calories, 
would represent the heat production actually due to the performance 
of the work. On this basis the 49 calories of work done would repre- 
sent a mechanical efficiency of 21.6 per cent. 

In 30 such tests with 5 different subjects the efficiency was 18.1 
per cent in one case. The averages of the separate tests with the dif- 
ferent individuals ranged from 20.7 to 21.6 per cent, and the general 
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average for all of the tests was 20.8 per cent. While there were some 
differences in individuals with respect to this factor, the agreement in 
all cases was sufficient to warrant the assumption that the efficiency of 
the average man performing muscular work is at least 20 per cent. 

In this respect man compares very favorably with the best steam 
engines. It is safe to say that the average efficiency of these does not 
exceed 14 per cent. Some types of internal combustion engines de- 
velop an efficiency of more than double that, but they are at present 
exceptions. Moreover, in the case of the steam engine there appears 
to be a certain rate of work at which it will develop its greatest 
efficiency, but in the case of man it was shown that with one subject 
at least an increase in the load did not materially affect the efficiency 
of the body asa machine. Under all conditions of work it was found 
with this subject that about 21 per cent of increased heat production 
due to muscular work was represented by the heat equivalent of the 
muscular work performed. 

To state the matter in another way, these figures mean that for 
every calorie of work the body performs it must be supplied with 5 
calories in its food. 


MENTAL WORK AND BODILY ACTIVITY. 


It is of general as well as of scientific interest to ascertain to 
what extent mental activity compares with muscular activity with 
respect to the bodily transformation of matter and energy attendant 
upon it. Severe or prolonged mental effort commonly results in a 
feeling of fatigue resembling that produced by muscular effort, and 
experiments have shown that mental exertion results in both psychic 
weariness and loss of muscular power. It was quite natural to sup- 
pose, therefore, that mental work resembled muscular work in char- 
acter and was followed by actual physical exhaustion. 

Strangely enough, however, there is apparently no corresponding 
transformation of matter and energy by the body in the two cases. 

During the course of investigations with the respiration calorimeter, 
- reported in detail in a recent bulletin* of the Department, an inter- 
esting study of this question was made. A college student took an 
examination that required considerable mental effort, in the chamber 
of the apparatus, and the elimination of carbon dioxid, water, and 
heat, and the consumption of oxygen were measured. Subsequently, 
the same factors were measured for the same student during a cor- 
responding period in which all the conditions except that of mental 
work were as nearly as possible identical with those during the 
examination period. The work was repeated with other students 
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and altogether 22 such experiments were made and the averages of 
the results obtained with them were as follows: 


Hourly output of matter and energy in periods with and without mental work. 


With | Without 


Hourly excretion of— mental | mental 

work. work. 
CALDOW GIOKIC. sos cans ea == ce See ie aS Fete is oS See eee grams. . 33. 4 32.8 
Water sasenee 8 Sate ee eh omens BS Boies Ses tee Seen nclels Sane ese area dos. 27.3 25.9 
Oyen ceron: Ee Syaet Eset SE es te ee een do..-.- 39.2 37.8 
NS (22) ee a eae See iets, alee, Sen ee Soe eam eis enT S ee Seon = calories. - 98.8 98.4 


In connection with these same experiments data were obtained 
regarding pulse rate and body temperature also. The results of the 
experiments summarized indicated that the pulse rate was slightly 
increased, the body temperature was somewhat higher, the output 
of water vapor was about 5 per cent, that of carbon dioxid about 2 
per cent, and that of heat about one-half of 1 per cent greater, and 
the oxygen consumption about 6 per cent greater, during the “ mental 
work” period. As a whole, however, the increases were in general 
small and the exceptions were rather numerous. For instance, more 
than half of the students produced more heat in the period without 
mental exertion than in the “ mental work ” period. A fair interpre- 
tation of the results obtained with these students, therefore, would be 
that in these instances at least sustained mental effort had no positive 
influence upon the transformations of matter and energy within the 
body. 


THE RELATIVE EASE OF DIGESTION OF DIFFERENT FOODS. 


Since the body derives all of its energy from its food, it is im- 
portant to know how foods compare with each other as sources of 
energy, just as it is to the engineer to compare different kinds of 
coal or other fuel. The purpose of investigations at present con- 
ducted with the respiration calorimeter is to determine the value of 
different agricultural food products, both animal and vegetable, as — 
sources of energy for muscular work. One factor affecting such 
value is the energy required for the digestion, absorption, and assimi- 
lation of the food by the body in preparing it for utilization before 
its energy can be effectively applied, since this reduces the proportion 
of the total potential energy of the food that may be applied to 
effective muscular work. Furthermore, two kinds of food may be 
identical with respect to the total potential energy an equal amount 
of each will supply, but may differ with respect to the amount re- 
quired for digestion and other functions by which the energy is 
rendered available. If the difference between the two materials is 
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considerable, this might have some economic significance in compar- 
ing them as sources of energy for muscular work. 

Studies of this particular question are being made with the respira- 
tion calorimeter at the present time. Some of the results obtained 
in recent experiments in which meat and cheese were compared with 
each other in this respect are interesting. To make these experi- 
ments, the subject was put in the chamber of the respiration calorim- 
eter and given a diet consisting in large part of beef, the meat being 
supplemented by a given amount of crackers and milk. In other ex- 
periments the same subject was given the same quantities of crackers 
and milk supplemented by an amount of cheese equivalent in nutri- 
tive value to the amount of meat eaten in the preceding experiments. 
In all cases the-heat productién by the subject during a period in 
which the diet was being digested was very carefully measured. In 
the experiments with the meat diet the subject produced 82 calories 
of heat per hour during the digestion period and in those with the 
cheese diet 84 calories per hour. From results of experiments ob- 
tained with this subject, it seems fair to believe that there was prac- 
tically no difference between the cheese and the meat with respect to 
ease of digestion, at least in such quantities as are commonly eaten. 

Such a conclusion is of much interest since—taken in connection 
with the results of extended work also carried on as a part of the 
nutrition investigations of this Department, which show that cheese 
of different sorts and made and cured in various ways is very thor- 
oughly assimilated and on an average without physiological disturb- 
ance—it furnishes experimental proof of the contention that cheese is 
a foodstuff suitable for general use in the diet and not simply as a 
condimental foodstuff chiefly valuable for the special flavors which it 
possesses. 

CONCLUSIONS. 


In the foregoing pages the respiration calorimeter installed at the 
Department of Agriculture has been described, the purposes for 
which such an instrument is useful have been discussed, and some of 
the important results which have been secured in recent experiments 
with it have been summarized. 

As regards construction, the distinguishing feature of the respira- 
tion calorimeter is an air-tight and heat-tight metal-walled chamber 
with outer insulating walls, which is of a size suitable for experi- 
ments with man. The chamber is equipped with conveniences so that 
the subject may remain in it for long periods if need be. Air circula- 
tion through the apparatus is provided for, the respiration products 
being removed and oxygen added as required. The respiratory prod- 
ucts and other excretory products are measured and analyzed in com- 
parison with the food supply, the oxygen consumption is determined, 
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and also the total energy (i. e., heat) output of the body. With this 
apparatus it is therefore possible to study the complete balance of 
income and outgo of matter and energy in the body, to measure the 
respiratory quotient—that is, the ratio between oxygen consumption 
and carbon dioxid excretion—and to study other indexes of body 
change. Control tests have shown that even in experiments of long 
duration the measurements which are made are as accurate as those 
obtained in the analysis of small quantities of material by the usual 
laboratory methods. It seems fair to conclude that the respiration 
calorimeter is to be regarded as an instrument of precision, useful for 
the study of everyday problems as well as those of scientific interest. 

Back of all practical applications there must be scientific work if 
the conclusions are to endure, and this is true of agriculture as of 
other branches of science. The investigator very commonly bases his 
conclusions upon the changes which take place when the chemical 
substance, or the plant, or the animal which he is studying is observed 
under controlled experimental conditions. It is because this is the 
case that the respiration calorimeter is of so much importance. It 
affords a method of measuring and recording a large number of ex- 
perimental factors which render it valuable for studying many 
matters of importance in connection with the utilization as food of 
agricultural products of different sorts and a great variety of other 
problems important in connection with the work of the Department 
of Agriculture. 


INCREASED YIELDS OF CORN FROM HYBRID SEED. 


By G. N. CoLLins, 
Bureau of Plant Industry. 


INTRODUCTION. 


During the past decade plant and animal hybrids have been very 
carefully studied. As a result of these studies it has been clearly 
shown that the individuals which are the immediate result of a 
cross behave in an entirely different manner from the progeny of the 
crossed individuals, and that one peculiarity of these first-generation 
hybrids is almost invariably a stronger constitution and increased 
vigor. 

In many lines of animal breeding it is coming to be well under- 
stood that where maximum vigor and rapidity of growth are prime 
requisites it is often advantageous to cross two distinct varieties. 
The same principle holds with plants, but it has failed of commercial 
application except in the case of a few fruits in which valuable 
crosses have been achieved more through accident than design. As 
fruits are usually propagated by budding or grafting, the crosses are 
preserved in the first generation. It is only in recent years that 
breeders of either plants or animals have been brought to realize that 
this increased vigor is largely confined to the immediate result of the 
cross, and that when the crossed individuals are again bred among 
themselves or with either parent stock the vigor is soon lost. Recog- 
nition of the exceptional vigor of first-generation hybrids has usually 
resulted only in arousing the hope that a superior variety of hybrid 
origin might be established and fixed so that it could be propagated 
by seed. The possibility of the immediate utilization of first-genera- 
tion hybrids has commonly been overlooked. 

Among animals the hardy constitution of the mule has long been 
appreciated, and in this case the sterility of the cross has compelled 
the repeated production of first-generation hybrids. Had it been 
possible to breed the mules it is probable that the characters of the 
ass and horse would have become hopelessly mixed and diluted, and 
that a mongrel race inferior to either of the parent stocks and lack- 
ing the strong constitution of the mule would have resulted. 

The utilization of first-generation hybrids should not be taken as 
a warrant for indiscriminate crossing or the relaxation of selection. 
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Intelligent selection applied to the parent varieties will without 
doubt be an important factor in securing the highest performance 
in the hybrid. Improved varieties are most precious heritages, and 
to allow them to deteriorate through indiscriminate crossing may 
result in irreparable loss. The Mosaic law, “ Thou shalt not let thy 
cattle gender with a diverse kind; thou shalt not sow thy field with 
mingled seed,’ viewed in the light of recent knowledge, is still a - 
wise injunction, and is instructive as showing the great antiquity 
of the practice of plant and animal breeding. While the importance 
of maintaining superior strains must not be lost sight of, advantage 
can now be taken of the further increase that may be secured by the 
intelligent crossing of two such selected strains. 
There are many reasons why this apparently obvious method of 
increasing the yield of crop plants has been so tardy of application. 
With many crop plants the crossing is not easily accomplished and, 
although the yield from the crossed seed may be considerably greater, 
the labor and expense of producing such seed prevents the commercial 
application of the method. 
Of the field crops grown for seed, corn is, perhaps, the only one to 
which the plan of utilizing first-generation hybrids is readily appli- 
cable. The method is so easily applied to this crop and the increases 
obtained are so important that one looks in vain for an adequate 
reason why the principle has not. become recognized and generally 
applied. 
That the yields of corn could be increased by crossing different 
strains was demonstrated as early as 1878 by the experiments of Dr. 
W. J. Beal, then professor of botany in the Michigan Agricultural 
College. His experiments were skillfully planned and carefully car- 
ried out. They were announced in the annual reports of the Michigan 
State Board of Agriculture, and further brought before the public by 
articles in the Farmers’ Review. 
_ The time, however, was not ripe for the appreciation of the fact 

by the public or by other experimenters. At that date even the value 
of careful seed selection was not generally appreciated and commer- 
cial fertilizers were only beginning to come into popular use. The 
margins of profit in agricultural operations were not as close as at 
present, and under these conditions an experiment showing that by 
the simple expedient of crossing two strains of a variety increases 
as high as 50 per cent could be secured passed unheeded. 

No less than four times during the thirty years following Dr. 
Beal’s experiments the possibility of increasing the yield of corn by 
the crossing of two varieties was independently demonstrated, and 
each time without knowledge of previous demonstrations. The uni- 
formly favorable results of these experiments when brought together 
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preclude all question of accident or experimental error and show the 
method to have a very wide application. 


PECULIAR HABITS OF THE CORN PLANT. 
INABILITY TO ENDURE SELF-FERTILIZATION, 


The corn plant differs from other crop plants in two fundamental 
particulars which make the utilization of hybrid seed especially 
applicable to this crop. 

It is a well-known fact that seed corn which results from fertil- 
izing the silks with pollen from the same plant will produce weak 
and unproductive plants. All experiments thus far have shown this 
rule to be without exception. [t was thought that hybrid plants 
which had resulted from crossing very diverse types of corn might 
perhaps tolerate self-fertilization for one or two seasons without 
showing signs of deterioration. This was found by experiment not 
to be true. In a comparison of self-pollinated and cross-pollinated 
progenies in the second generation of hybrids made by the Depart- 
ment of Agriculture the self-pollinated rows were in every case dis- 
tinctly inferior to the cross-pollinated rows of the same hybrid. 

This important peculiarity of corn has not been kept sufficiently 
in mind in the effort to improve the crop. Methods of breeding 
adapted to other crop plants are entirely inapplicable to corn be- 
cause of this peculiarity. The increased vigor of first-generation 
hybrid plants may be looked upon as the result of fully meeting 
this natural requirement of the plant for cross-fertilization, though 
other plants not so intolerant of self-fertilization show a similar 
increase in vigor when two varieties are crossed. 


MALE AND FEMALE FLOWERS BORNE ON DIFFERENT PARTS OF THE PLANT. 


That the male flowers producing the stamens and pollen are borne 
upon the tassel at the top of the plant and that the female flowers 
bearing the pistils and producing the seeds are borne at the lower 
nodes is, of course, well known to every one familiar with the corn 
plant, but the important advantage which this arrangement affords 
seems not to have been appreciated. With other crops belonging to 
the grass family the stamens and pistils are produced in the same 
flower or flower cluster, and to secure hybrid seed it is necessary for 
the breeder to perform the somewhat delicate operation of emascu- 
lation and to apply the pollen to the stigmas by hand, laboriously hy- 
bridizing one seed at a time. In corn the separation of the flowers 
makes it easy to produce hybrid corn seed on a large scale. It is 
only necessary to plant in alternate rows and remove the tassels of 
the female parent, as described later. 
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The early experiments on which the assurance of increased yields 
was based are discussed in Bulletin 191 of the Bureau of Plant Indus- 
try, United States Department of Agriculture. A summary of the 
experiments there described is as follows: 

Dr. W. J. Beal (Michigan, 1878-1880) in two crosses very care- 
fully compared with the parent varieties secured an increase in both 
cases, the average increase being 31 per cent. 

An additional cross made by Beal in 1882, and compared with the 
best parent, exceeded that parent by 21 per cent. 

Prof. C. L. Ingersoll (Indiana, 1881), in a cross between two 
strains of the same variety, showed an increase as compared with the 
male parent of 95 per cent. 

Prof. J. W. Sanborn (Maine, 1889) in one cross secured an increase 
over the average of the parents of 41 per cent. 

Morrow and Gardner (Illinois, 1892) secured increases in eight out 
of nine crosses, the average increase of the hybrids over the parents 
being 11 per cent. 

Dr. G. H. Shull, of the Carnegie Institution Station for Experi- 
mental Evolution (New York, 1908), by crossing two self-fertilized 
strains of the same variety secured an increase over the original mixed 
stock of 2 per cent. 

Dr. E. M. East (Connecticut, 1908) secured increases in all of four. 
crosses, the average increase being 73 per cent. 

Experiments conducted by the United States Department of Agri- 
_ culture (Washington, D. C., 1909) with numerous primitive imported 
types crossed with one another and with United States varieties gave 
increased yields in fourteen out of sixteen cases, the average increase 
being 53 per cent. 

To these experiments there can now be added from the results of 
last season’s work the following evidence: 

Five hybrids made at Victoria, Tex., in the season of 1909, by Mr. 
John H. Kinsler, of this Department, were compared with their 
parents in 1910. The varieties were planted in rows 200 feet long 
and the series thrice repeated. The average yield of the five hybrids 
was 9 per cent greater than the average of the pure strains. The 
most favorable cross produced 34 per cent more corn than the average 
of its parents. In four of the five hybrids the yield exceeded that of 
either parent. 

In addition to the increased yields the results of the experiments in 
Texas demonstrated the possibility of utilizing the more highly bred 
northern strains in combination with local varieties. In the high- 
yielding northern varieties the husks have been so reduced that they 
do not afford sufficient protection to the ears under Texas conditions, 
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and though in most cases the yield of these northern varieties will 
exceed that of the less specialized local forms the high percentage of 
damaged corn precludes their utilization. 

In first-generation hybrids between northern and Texas varieties, 
experiments indicate that the ears are almost as well protected in the 
hybrids as in the pure Texas varieties. In four first-generation 
hybrids, between northern varieties and a Texas variety with well- 
protected ears, the proportion of damaged ears ran from 3.5 to 9.3 
per cent, with an average of 6.8 per cent. The proportion of dam- 
aged ears in the Texas variety used as the female parent was 3.2 per 
cent, while the average proportion of damaged ears in 11 plantings 
of northern varieties was 22.7 per cent, the extremes being 14.2 and 
36.2 per cent. ; 


METHOD OF PRODUCING HYBRID SEED. 


To produce hybrid seed it is necessary that the pollen of one variety 
shall fall on the silks of another variety. Where only small quan- 
tities of seed are required, as for experimental purposes, the simplest 
method is to inclose the ears before the silks appear, and the tassels 
before they begin to shed pollen, in strong paper bags secured by 
soft copper wire. The bags placed on the tassels will soon contain 
a quantity of pollen, which should be dusted on the silks after they 
have protruded 2 or 3 inches from the tip of the ear. As soon as the 
ears are pollinated the bags should be replaced to protect them from 
foreign pollen. A second or a third application of pollen at inter- 
vals of a day or two may be necessary, in order to secure complete 
pollination. 

The relatively large quantity of seed that is secured from a single 
pollination makes the production of hybrid seed by this method 
practicable, even where considerable quantities of seed are required. 
One person, working three hours a day for three days, should secure 
two or three hundred hybrid ears. Selecting these down to one- 
fourth, the remaining 50 or 75 ears should plant from 4 to 6 acres. 
The opportunity for selection is greater than might appear, since only 
vigorous and well-formed plants will have been bagged. 

Where larger quantities of hybrid seed are desired it can be pro- 
duced still more economically by planting the two varieties that are 
to be used as parents in alternate rows and removing all tassels as 
they appear in the rows of the variety to be used as the female parent. 
All the pollen produced in the field will then be from the variety 
chosen for the male parent, and all seed on the detasseled plants will 
be hybrid. To insure the purity of the hybrid seed it is necessary to 
have the hybridizing field sufficiently removed from other fields of 
corn to prevent any pollination from outside sources. This method | 
has the further advantage that pure seed of the male-parent variety 
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is produced on the plants that were not detasseled, and selections can 
be made for planting the hybridizing plat for the next season. 


COST OF PRODUCING HYBRID SEED. 


It has been repeatedly demonstrated that the labor and expense 
necessary to select and cross-fertilize seed corn is more than repaid by 
the increased yields. It can now be shown that the slight additional 
effort necessary to secure hybrid seed of two varieties is also a paying 
operation. 

In the growing of corn the cost of seed is ordinarily less than 2 per 
cent of the total cost of producing the crop. Though hybrid seed 
should cost double the price of ordinary selected seed, an increase of 
1 or 2 per cent with a fair crop would more than repay the additional 
expense of hybridizing. Where increases ranging from 5 to 50 per 
cent may be expected, there are few farm operations that yield such 
large returns. 

It may help to bring the matter home to illustrate by an example: 
Assuming a yield of 40 bushels per acre, which, though somewhat 
above the average yield for the United States, is below the average of 
growers who pay close attention to the choice of seed, and taking the 
average price of corn as 45 cents a bushel, the gross returns from an 
acre would amount to $18. The total average cost of producing an 
acre of corn has been calculated for Minnesota conditions as approxi- 
mately $10.50.1. Suppose, now, an increase of only 10 per cent by the 
use of hybrid seed, raising the yield to 44 bushels per acre. The gross 
receipts would be raised to $19.80, the additional cost of harvesting 
would amount to 35 cents an acre, and the additional cost for hybrid 
seed, estimated at double that of ordinary seed, would be 23 cents to 
the acre, raising the total cost of production to $11.08, and leaving a 
profit of $8.72 per acre as against $7.50. 

There is a popular belief in many parts of the country that the 
planting of two varieties in alternate rows increases the yield the 
same year. Recent experiments have shown that this belief may 
have a warrant in fact, but such an increase should not be confused 
with that obtained in the next year by the planting of the hybrid 
seed. 


In experiments with a recently introduced variety of corn from 


China it was found that the use of pollen from another variety re- 
sulted in an increase of the size of the seed by about 20 per cent.? 
The seeds of this Chinese variety are very small, and the increased 
size might have been due to an immediate expression of the large 

1 Bulletin 117, University of Minnesota; and Bulletin 73, Bureau of Statistics, U. 8. 
Department of Agriculture. 


2A New Type of Indian Corn from China, Bulletin 161,. Bureau of Plant Industry, 
U. S. Dept. of Agriculture, p. 18, 1909. 
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seed characteristic of the male parent. On the other hand, it seems 
not improbable that the vigor imparted by crossing should make 
itself apparent at once by increasing the size of the seed. The 
embryo contained in a seed is in reality a young plant, and since an 
increased size is one of the characteristics of a hybrid plant, it is not 
unreasonable that this increased size should be apparent in the early 
as well as in the later stages of the plant’s development. 

That the hybrid seed is larger than that of the parent varieties 
and that the increase may be of practical importance is also indi- 
cated by the results of experiments recently reported by Mr. Lyman 
H. Carrier, of the Virginia Agricultural Experiment Station. Mr. 
Carrier finds that rows planted with pure strains of standard varieties 
produced at the rate of 5 to 18 bushels more per acre when the strains 
were allowed to cross-pollinate than when cross-pollination was pre- 
vented. The experiments included different varieties and were 
repeated with essentially the same results. 


CHOICE OF VARIETIES. 


In the experiments conducted by the United States Department of 
Agriculture the most significant increases have followed the crossing 
of carefully selected strains or strains that have been isolated for rela- 
tively long periods. It is not to be expected that a cross between two 
mixed and unselected varieties will show any marked increase over 
cross-bred seed of the parent varieties. Owing to the heterogeneous 
composition of such unselected fields, a cross between two plants in 
the same field may be as truly a first-generation hybrid as a cross 
between plants of two different varieties. 

The large increases secured in the early experiments were probably 
due in part to the fact that the yields of the parent strains were 
somewhat depressed from self-fertilization. Under ordinary field 
conditions a varying proportion of the seed produced is self-fertilized, 
a fact known to reduce the yields. In none of the early experiments 
were the hybrids compared with pure-bred seed of the parent varieties 
derived strictly from the cross-fertilization of individual plants, and 
larger yields could doubtless have been secured with parent varieties 
by taking the precaution to have all seed cross-pollinated. To secure 
cross-pollinated seed of a pure strain, however, requires the same pre- 
caution and the same labor that is necessary to secure hybrid seed be- 
tween two varieties, and the chance of obtaining the maximum yield 
is much less. 

Unless planted at different times it is necessary to choose parent 
varieties that will flower at approximately the same time. If there 
is a slight difference the late variety should be chosen for the male 
parent, since the pollen is usually produced a few days in advance of 
the appearance of the silks. 
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A further precaution is necessary where seed of a uniform color is 
desired. To insure this it will be necessary to select parent varieties 
of the same color. If a white and a yellow variety are crossed the 
crop grown from the hybrid seed will be mixed white and yellow. 

While further study may be expected to show the particular types 
and varieties of corn that can be depended upon to give the maximum 
yields in different localities, it is still the safest procedure to select 
as parents two local but unrelated varieties of known worth, prefer- 
ably varieties which have been carefully selected. 


FIRST-GENERATION HYBRIDS IN SWEET CORN. 


With sweet corn the problem of utilizing the vigor of first- 
generation hybrids is complicated by questions of appearance, flavor, 
and uniformity which are of minor importance in the production of 
field corn. Few experiments with hybrid sweet-corn varieties have 
been conducted; but these indicate that in spite of the more difficult 
nature of the problem the value of this method will be even greater 
in sweet corn than in field corn. The prevalent idea that hybrids are 
variable and will be lacking in uniformity does not apply to the 
first generation, which is usually as uniform as the parent varieties. 
This uniformity may not meet the requirements of score-card ratings, 
but will be sufficient for all commercial purposes. With regard to 
the quality that may be expected in the hybrids there is little direct 
evidence, but in view of the fact that first-generation hybrids are 
generally intermediate between the parents there need be little doubt 
that the quality will be satisfactory if parents of good flavor and 
appearance are chosen. 

While yield has not the importance with sweet corn that it has 
with field varieties, it is still a leading factor. Six varieties of sweet 
corn were planted at Victoria, Tex., in March, 1910, and 10 different 
hybrid combinations were made among these varieties. As soon as 
mature, the hybrid seed was forwarded to Washington, D. C., and 
planted in comparison with the parent varieties on June 30 of the 
same year. It was thus possible to make the hybrids and compare 
their yields in the same season. The season was, of course, too far 
advanced when the second planting was made for the varieties to 
show to advantage, but as all required nearly the same length of 
season their comparative behavior should not be misleading. 

The varieties were planted in rows 125 feet in length and the series 
duplicated as far as seed would permit. In 8 of the 10 hybrids the 
yield per plant exceeded the average of the parents, and in 6 in- 
stances it exceeded that of either parent. The average yield of all 
the hybrids compared with the average of the pure strain showed 
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an increase of 57 per cent. The detailed behavior of the 10 hybrids 
is shown in the following table: 


Yield per plant of ten sweet-corn hybrids compared with that of their parents. 


Percent- 
age of 
Yield of | Yield of | Average | yiaig of increase 
female male yield of | }vpria of hybrid 
parent. | parent. | parents. y * Jover aver- 


age of 
parents. 


Ounces. Ounces. | Ounces. | Per cent. 
Early Minnesota by Sugar.............---.---------- 1.05 d-15 1.50 30 
Sugar by Early Minnesota.....................0.2--- 1.25 1.15 2. 02 75 
a EROS ip a eee a 1.25 1.22 1.54 26 
Of 0 TS ee eee eee it ie 1.25 1.06 1.04 — 1.9 
Crosby by Malakhoff........-....-.- ign ee Rata .87 1.03 -76 — 0.26 
Early Minnesota by Malakhoff...............-.----- 1.05 1.12 1.20 0.9 
Mammoth by Malakhoff..........---.----........c.- -29 79 .99 25 
Mammoth by Sugar......-..-.---.----- he sree 29 77 3.10 310 
Manvwanin Dy OakvieW.............---.<.s20- ne =n- . 29 16 45 181 
PIERO NOW oc so mis we nw onion en ws aasa=> ae 1.25 64 1.70 165 


There are other advantages to be gained by the use of hybrid seed 
which apply to sweet corn with even greater force than to field corn. 

The production of a new and really superior strain of a cultivated 
plant requires an immense amount of labor and painstaking care. 
A serious handicap to the development of such improved varieties 
has been the fact that no adequate remuneration could be expected 
and that the work must be of a somewhat philanthropic nature. No 
protection is afforded the originator of a superior variety, and after 
the initial sale of seed all have an equal chance to profit by his dis- 
covery. If, on the other hand, the breeder in addition to developing 
a new variety can further increase its efficiency by using it in hybrid 
combination, he can retain control of the novelty so long as he keeps 
the public in ignorance of the parent varieties used or retains all the 
seed of one or both of the parents. 


CONCLUSIONS. 


If two varieties or strains of corn are crossed the plants resulting 
from the crossed seed are termed first-generation hybrids. Experi- 
ments have shown that first-generation hybrid plants are almost in- 
variably more productive than the parent strains. The progeny of 
these hybrid plants do not show the same vigor and uniformity as 
those of the first generation, and in order to take advantage of the 
increased yields it is necessary to make the cross anew each year. 

The peculiar habits of the corn plant make it readily possible to 
produce hybrid seed in large quantities and at a cost that is insig- 
nificant in comparison with the increased yields that are obtained. 


828 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


The utilization of first-generation hybrids should not be confused 
with indiscriminate crossing or with the developing of hybrid varie- 
ties. The strains must be kept pure, to be crossed anew each year. 

The evidence that warrants confidence in the increased yields of 
hybrids rests on the uniformly favorable results obtained in ten inde- 
pendent experiments that have been reported at various times since 
1878. The series includes experiments in six different States and 
embraces a wide range of varieties. 

The yields of sweet corn also may be increased by utilizing the 
vigor of first-generation hybrids. The application of this method 
to sweet. corn also enables the originator of new varieties or favorable 
combinations to protect his discovery. 


THE UTILIZATION OF CROP PLANTS IN PAPER MAKING. 


By CHARLES J. BRAND, 


Physiologist in Charge of Paper-Plant Investigations, Agricultural Technology, 
Bureau of Plant Industry. 


REVIEW OF RECENT EXPERIMENTS.' 


During the past ten years many crop materials have been subjected 
to pulping experiments by some of the more progressive paper 
manufacturers and by private individuals. In most cases a satisfac- 
tory quality of paper has been made, but in the end nothing practical 
has come of the work. The whole situation might be summarized 
by the statement that it has been found possible to make paper out 
of many crop wastes, but it has been found impossible to make money 
out of more than one or two. 

Congress, in making appropriations for the Department of Agri- 
_culture for 1908-9, provided the sum of $10,000 to be used in test- 
ing “such plants as may require tests to ascertain if they be suitable 
for paper making.” One half of this fund was assigned to the 
Forest Service for studies of unused woods, the other half to the 
Bureau of Plant Industry for the investigation of crop and wild 
plants. Work was taken up in the summer of 1908 on the following: 
Cornstalks, flax and rice straw, cotton stalks, bagasse, and tules. 
Since that time broom-corn and hemp stalks, hemp wastes, cotton- 
hull fiber, stalks of saccharine and nonsaccharine sorghums, £'p?- 
canupes macroura (a southwestern grass whose tops are a by-product 
of the root-brush industry), Arundo, Arundinaria, Eulalia, and sey- 
eral other plants have been added to the list. During the past year 
special attention has been given to practical tests in a large book- 
paper mill. 


17The writer is indebted to Messrs. F. P. Veitch and J. L. Merrill, of the Bureau of 
Chemistry, for all chemical determinations; to Dr. H. S. Bristol and Mr. Edwin Suter- 
meister, of the Forest Service, for assistance in much of the earlier work, and to the 
Bureau of Standards, Department of Commerce and Labor, for testing the papers produced 
in the many commercial and semicommercial runs at the paper mill. The Bureau of 
Animal Industry, through Dr. E. C. Schroeder and his assistant, Mr. W. BH. Cotton, aided 
the work by conducting a preliminary feeding test of the extract obtained from cornstalks. 
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CORNSTALKS, 


Cornstalks were taken up first for several reasons: (1) They repre- 
sent an enormous supply of raw material—the greatest unused crop 
by-product. Over 100,000,000 acres are now devoted annually to 
Indian corn in the United States. Taking 1 ton as the yield of stalks 
per acre, which is a very conservative estimate, there are produced 
at least 100,000,000 tons of stalks each year. Certainly not more than 
one-third of this vast quantity is put to paying uses in present farm 
practice. Ignoring another third, which may be produced in scat- 
tered localities, thus adding a factor to the considerable expense that 
would be involved in assembling it, there remain fully 30,000,000 
tons of cornstalks grown in the area known as the “corn belt.” A 
great addition to farm wealth would result if some of this supply of 
material could be made into paper and pulp products at a reasonable 
profit. (2) Results obtained with cornstalks would be applicable in 
a considerable measure to all grasses, rushes, and sedges which have 
a similar structure, and in less measure to dissimilar plants having 
some of the same cellular elements. (3) Considerable pioneering 
work had been done with cornstalks, the results of which were 
accessible to the Department. 

While the cornstalk experiments have been encouraging, they have 
not yet produced results that justify a definite pronouncement. 
Paper of excellent quality has been made from eight or ten varieties 
of corn during the past season, but it remains to be determined 
whether the profit to the manufacturer will enable him to give the 
farmer enough for his stalks to pay for harvesting, shredding, baling, 
and delivering the same. All parts of the corn plant except the ears 
and roots are used. Under present plans it is expected that corn- 
stalks will yield three products: 

(1) Long fiber, which, on account of its strength and its good felt- 
ing and other desirable qualities, is suitable for book, writing, and 
other papers of the better class. Bone-dry stalks will yield from 
12 to 18 per cent of long fiber, varying with the variety, conditions of 
growth, and chemical treatment. 

(2) Pith pulp, suitable for pulp and paper specialties, such as insu- 
lating material, grease-proof wrappers, pie plates, fiber boxes, and 
possibly bottles. The yield of pith will range from 15 to 30 per 
cent of moisture-free stalks. The usefulness of pith pulp for stand- 
ard products is not as great as that of the long fiber, but it is a plastic 
material that should serve many useful purposes. The character of 
the fiber and pith cells is shown in figure 16. 

(8) Cornstalk extract, the soluble solids of the stalks, obtained by 
water extraction or by saturation under pressure and subsequent 
expression. The method most commonly employed in obtaining this 
extract is to place the shredded stalks in the digester with a quantity 
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of water and boil for an hour under a steam pressure of from 50 to 70 
pounds. The liquid containing the soluble solids is then drained off 


and evaporated to the desired consistency, while 
the extracted stalks remain in the digester ready 
for cooking with caustic soda. 

A ton of cornstalks will yield from 200 to 300 
pounds of soluble solids containing the greater 
part of the food value of the stalks. When 
made under the best conditions from 8 to 12 per 
cent of the extract is protein, about 25 per cent 
is invert and cane sugar, and about 25 per cent 
more is sugars of the pentose and pentosan class. 

About 25 gallons of extract of molasses-like 
consistency were produced at a paper mill dur- 
ing the summer of 1910, and a month’s prelimi- 
nary feeding test of two animals was made in 
cooperation with the Bureau of Animal Industry 
of the Department of Agriculture. All of the 
food mixed with dry matter was eaten and no 
injurious effects were observed. It remains to 
make a conclusive test with a larger number and 
a greater variety of animals before the nutritive 
value of the material can be determined or 
whether it is injurious if fed for a long time. 
As broom-corn and sorghum stalks and rice 
straw yield a similar extract, the possibility of 
reclaiming the food elements will very likely be 
one of the factors in determining whether or not 
the wastes of crop plants can be put to practical 
use In paper making. If cornstalk extract proves 
valuable and the water-soluble solids can be re- 
turned to the farm, mixed with roughage, and 
fed, an important step in conservation will have 
been gained, as the removal of the raw material 
from the farm need not then represent a serious 
attack upon the soil resources. The extraction 
of the soluble solids from the stalks is beneficial, 
because it leaves them in an improved and ad- 
vanced condition for chemical treatment and 
lessens the cost by reducing the quantity of 
chemicals required. 


Cost estimates are incomplete, but it appears ~ 


that the farmer could not afford to handle the 


Fic. 16.—Long fiber and 
pith cells of Indian 
corn. (Enlarged 71 
times. ) 


raw material for less than $5 a ton, air-dry. If the extract has any 
value it is probable that the manufacturer could afford to pay 
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this, though these are matters upon which more accurate data must 
be secured and which must necessarily be finally decided in actual 
practice 

BROOM CORN. 


Both the corn and broom-corn stalks used in the Department’s 
experiments were grown at specially selected places, and a careful 
record has been kept of the yield, the cost of production, the space 
required for storage, and the keeping quality of the materials. On 
the whole, the collaborators who grew broom corn had better success 
in the production of stalks than those who grew corn. As a conse- 
quence, broom-corn stalks have been investigated more thoroughly 
than other materials. As a large number of digestions or “ cooks ” 
of Indian corn were made first, much experience was gained which 
was of decided advantage in the tests of broom corn. 

Broom corn throughout its cultural history has been selected for 
the production of a greater quantity and better quality of fiber in 
its “brush.” It would be only natural if the production of fiber 
in one portion of the plant should be correlated to the higher fiber 
value of the plant as a whole. This appears actually to be the case. 
At any rate, broom-corn stalks contain a higher percentage of long 
fiber than do cornstalks. As a result of the experiments that have 
been made with broom-corn stalks it may be conservatively stated 
that this crop by-product is suitable, so far as the quality and yield 
of its pulp are concerned, for immediate use in paper making. Like 
cornstalks, it reduces readily to pulp with a comparatively low con- 
sumption of chemicals and steam. The time required for pulping 
is from 8 to 4 hours, as compared with 8 to 12 hours for wood. In 
addition, preliminary tests indicate that there will be no great diffi- 
culty in recovering the caustic soda used in digestion. 

In tests on a laboratory and semicommercial basis, yields of 32 to 
40 per cent of fiber were obtained. Later, a cook of 34 tons was 
made in the largest sized rotary digester in common use for wood, 
on which a yield of practically 42 per cent was obtained.t It 
appears from this that it will be safe to expect this percentage of 
fiber in actual practice. It was found that the proportion of pith 
in broom-corn pulp is so low that it could be made directly into a 
fair quality of white paper, which, however, would probably be too 
brittle for most purposes. Experiments were also made to test the 
effect of combining broom-corn pulp with certain proportions of 
soda pulp from poplar and sulphite pulp from spruce. It was found 
that a combination of 50 per cent of broom-corn pulp, pith, and 
long fiber unseparated, together with 50 per cent of poplar, produced 


2 Acknowledgment is here made for much assistance and information furnished by 8. D. 
Warren & Co., Cumberland Mills, Maine. 
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what was pronounced by practical paper men as a merchantable 
quality of book paper. In combination with sulphite fiber from 
spruce a stronger though somewhat harsher sheet resulted. 

The results that have been secured with broom-corn stalks indicate 
that this material is suitable for immediate use in paper making, both 
on the basis of quality of fiber produced and on yield of fiber secured. 
Broom-corn stalks have one serious disadvantage, namely, the limited 
production of raw material. The figures for the recent census are 
not yet available, but according to the returns of the Twelfth Census 
178,584 acres were devoted to broom corn in 1899. The yield of © 
stalks to the acre will probably approximate very nearly 3 tons; 
hence, the quantity produced will probably be in the neighborhood of 
450,000 tons. Many States grow small acreages of broom corn, but 
Illinois, Kansas, Oklahoma, and Missouri probably produce fully two- 
thirds of the total crop. It is possible that in these States there may 
be localities where the acreage cultivated near one central point is 
so large that pulp could be produced economically. 

The harvesting of the stalks for pulp making does not interfere 
with the harvesting of the brush for brooms, nor would it in any way 
reduce the quality of the brush produced. 

Broom-corn stalks, like cornstalks, yield a product under water 
extraction containing practically the whole food value of the raw 
material. In the case of broom corn it seems likely that the stalks 
could be pulped at a profit without taking into account the possible 
value of the food extract. 


RICE STRAW. 


Rice straw may be regarded as one of the most promising crop 
materials available for paper making at the present time. In China 
and Japan this material has been employed for many years. There 
has been considerable discussion about its use in the United States, 
but up to the present time no commercial plant has been constructed 
for the purpose. Private experimenters have produced excellent 
qualities of book and writing papers from it, more particularly in 
combination with sulphite pulp and cotton-hull fiber. In the experi- 
ments of the Department, yields of from approximately 32 to 40 per 
cent have been secured. Not less than 35 or 36 per cent could be ex- 
pected in practice. The character of the long fiber of this.straw is 
shown in figure 17. Pith cells are also present in rice straw, but not 
in such proportion as in cornstalks. Indeed, it has been found per- 
fectly feasible to produce paper without attempting to remove the 
pith cells, but merely combining the straw pulp with a suitable quan- 
tity of sulphite, soda, or cotton-hull fiber. 
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Rice straw also yields a food extract which in the analyses thus 
far made runs rather high in protein; nevertheless, it does not seem 
necessary in the case of this waste to depend upon the extract in order 
to make the material as a whole utilizable. 

Rice straw has a distinct advantage over cornstalks in that it is 
assembled at one place for thrashing and can be baled at once without 
extra cost for hauling in from the field and shredding. Although it 
does not promise to give as high a yield of fiber as broom-corn stalks, 
it has a distinct advantage over these because of the greater acreage 
grown. It has a further advantage over both corn and broom corn 
in that it is grown rather compactly in restricted areas, so that a pulp 
or paper mill located in any good rice-growing section could secure its 
supply of raw material within a comparatively small distance from 
the mill. Texas, Louisiana, Arkansas, and South Carolina are the 
great rice-producing States. At present these have a total of only 
four paper mills. 


Fic. 17.—Rice-straw fibers. Though comparatively short, these are strong and felt well. 
(Enlarged 71 times.) 


The number of acres of rice harvested in the United States in 
1909 was 720,000. Growers state that the yield of straw will run from 
2 to 24 tons an acre. Using the lower yield, in the neighborhood of 
1,500,000 tons of rice straw are produced annually. At the present 
time this is largely a waste product, though a small part is fed to stock. 
It is also baled to some extent and shipped to the larger cities for stable 
bedding, bringing about $4 to $4.50 a ton. If the price of wood con- 
tinues to advance, rice straw should be one of the first crop materials 
put to practical use. 

COTTON-HULL FIBER. 


Cotton-hull fiber is the lint that remains adhering to the hulls after 
the long fiber has been removed by the gin and the shorter fiber by the 
reginning machines. The hulls are a by-product of the cottonseed-oil 
industry. 

The fiber is used to some extent as a source of cellulose in the manu- 
facture of guncotton; also as a stuffing material for pads and horse 
collars, and in upholstering. It may be removed from the seed before 
crushing or from the broken hulls after the seed has been crushed and 
the kernels extracted. The fiber obtained before crushing has not been 
tested in the writer’s experiments. That obtained from the broken 
hulls contains a high percentage of the hull material, which is re- 
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moved with some difficulty. As the particles of the hull do not di- 
gest or bleach as readily as the fiber, they frequently show up in the 
pulp or finished paper as small brown specks, which would seriously 
interfere with the salability of the product. 

There is some diversity of opinion among producers as to the 
quantity of cotton-hull fiber that could be made available. It would 
probably be rather small. It is not suitable for paper making in a 
pure state, as it is somewhat deficient in strength, and furthermore 
it will probably command a higher price for other purposes than 
paper manufacturers can afford to pay. Cooked in the same digester 
with corn, broom corn, or rice straw, cotton-hull fiber has been found 
to facilitate greatly the draining of the pulp and also to add softness 
_to the paper. It is possible that its beneficial effect in this respect 
might make a market for a limited quantity of this material in con- 
nection with the others mentioned. A further possibility is that this 
fiber, treated by special processes, may prove suitable for particular 
grades of paper that command unusually high prices. At present, 
cotton hulls with the short lint adhering are sold for fertilizer and 
command $5 to $8 per ton at the point of production. The hulls are 
also mixed with the ground oil cake after expression of the oil and 
made into stock feeds of various grades. When used as a compo- 
nent of stock feed it is desirable to remove the short lint. Cotton- 
hull fiber will probably never be used extensively in paper making, 
and it is only mentioned here because it may prove a valuable adjunct 
in the working up of other crop by-products. 


COTTON STALKS. 


Cotton stalks tested in cooperation with the Forest Service of this 
Department were among the first crop wastes reduced to pulp. The 
aggregate quantity of these stalks produced in the United States is 
large. Those who have given attention to the matter estimate it at 
10,000,000 tons. The yield per acre of stalks is much lower than that 
of any of the raw plant materials thus far discussed, and probably 
does not exceed 1,000 pounds per acre. Cornstalks will average more 
than twice this quantity; rice straw, four times as much; and broom 
corn, six times this total. Numerous inventors have been attracted to 
cotton stalks by the large quantity grown, and much has been claimed 
for paper said to be made from them. At the present time no paper 
mill is using the material. 

In the experiments thus far conducted by this Department cotton 
stalks have been found to require harsh chemical treatment, using 
about 30 per cent of caustic soda, which is 5 per cent more than poplar 
wood requires. They required from six to nine hours, with steam 
pressures of from 90 to 110 pounds, for cooking. The yield of fiber 
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ranged from 35 to 43 per cent in various tests, but the fiber was found 
to be short and inferior in strength. With this yield and the low 
production of 1,000 pounds per acre it would require 5 acres of stalks 
to make a single ton of pulp. Difficulties were also encountered in 
connection with bleaching. The dark outer bark proved very refrac- 
tory, necessitating the use of a large quantity of bleaching powder. 
All samples of paper made from this material which the writer has 
examined contain so much unbleached material as to render them 
unsuitable for anything except wrapping purposes. It is possible 
that methods may be devised which will produce a pulp sufficiently 
white and a fiber sufficiently strong to make cotton stalks a promising" 
material, but the results obtained to date are not encouraging. 


BAGASSE, 


Bagasse is the refuse of the sugar cane after the juice has been — 
expressed. It is susceptible to the treatment given to the stalks of 
corn and broom corn and some of the other materials that have been 
discussed. When treated by the caustic-soda process in the ordinary 
manner the yield of pulp has been comparatively low. The indi- 
vidual fibers, while rather short, are slender, so that a moderately 
strong sheet of paper can be produced. The pulp bleaches easily, 
especially if it has first been extracted by the method described for 
cornstalks. A large percentage of pith is present, which, in practice, 
would have to be dealt with as in the case of corn. Several small 
plants have been built with a view to making various forms of pulp 
board and the rougher grades of paper from bagasse, but so far as 
the writer knows none of these has been permanently successful. 
The fact that the material is all assembled at the sugar mill and 
thoroughly broken up in the process of crushing should favor the 
utilization of this waste. On the other hand, the fuel value of 
bagasse must be carefully considered in any plan to utilize the mate- 
rial. The sugar industry, as now organized, counts on the refuse to 
furnish a very large proportion of the fuel required for the boilers. 
Its value for this purpose has been variously estimated at from $1.50 
to $3 per ton. Both figures are probably too high. 


FLAX STRAW. 


In the United States flax is grown almost exclusively for seed, the 
annual production amounting to something more than 25,000,000 
bushels. The number of acres harvested is about 2,500,000. On an 
average, between 2,000 and 2,500 pounds of straw are produced to 
the acre. At the present time not more than 250,000 or 300,000 tons 
of the total product of approximately 3,000,000 tons are used, 
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Recent years have seen considerable development in the use of flax 
straw, but much remains to be desired, considering the generally 
promising nature of the material. Many extravagant claims have 
been made and much promoting has been done, some of it of an 
extremely questionable character, on the basis of the supposed value 
of the straw of seed flax for textile and other purposes. At the 
present time its profitable use is confined almost wholly to the manu- 
facture of binding twine, upholstery tow, and insulating material 
for refrigerator cars and cold-storage houses. The waste straw of 
the flaxseed industry is a totally different product from the carefully 
handled and prepared fiber from which linen fabrics are made. Even 
for twine-making purposes the straw must be harvested and thrashed 
in a particular way in order*to produce a satisfactorily smooth 
quality of twine. 

When cooked by the caustic-soda process the straw produces a 
material decidedly strong and in many respects promising. The 
yield of pulp to raw material has not run much over 30 per cent. 
Much private capital has been spent in attempts to make paper from 
flax straw, but as yet there is no mill in the United States that uses 
the material. Recently private agencies have conducted extensive 
experiments with a view to producing paper suitable for cement bags 
and the like. The requirement is an extremely difficult one, as paper 
for such purposes must have extraordinary strength. Some of the 
papers produced came up to the requirement, and the results as a 
whole were encouraging. In these tests tow was used and not the 
flax straw as it comes from the thrashing machine. If this method 
were followed in practice there would be a considerable addition to 
the expense for raw material. It requires from 3 to 4 tons of straw 
to make 1 ton of tow, and medium tow is worth over $20 per ton at the 
tow mills. Flax straw must be regarded as one of the most promising 
materials, but extreme caution should be used in its exploitation. 
Straw from different sources differs in strength and quantity of fiber; 
climatic conditions appear to have a profound effect upon its fiber 
value. 

MISCELLANEOUS CROP MATERIALS. 


In addition to the crop by-products that have been discussed there 
are other materials that may prove of value. Among these are the 
common grain straws, the wastes of hemp, jute, flax, manila, and 
other fiber crops, and the stalks of the grain sorghums which are now 
being cultivated on considerable areas and whose culture is being ex- 
tended rapidly. 'picampes macroura, a southwestern grass, which is 
especially plentiful in Mexico, may prove useful, as it has an excel- 
lent fiber. This plant, which is known as “zacaton,” furnishes the 
so-called “rice roots” so extensively used in the making of brushes. 
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In the brush industry only the roots are used, and the tall-growing 
stems and leaves with their fine fiber are a waste product. 

Two points should be borne in mind in all attempts to make pulp 
from crop wastes: That not all materials are suitable for making 
expensive products and that it not infrequently happens that there 
is as much profit, because of lessened cost of production and greater 
demand, in making cheaper products for which the material may 
be better adapted, as in making the higher priced articles. 


PLANTS THAT MAY BE GROWN AS PAPER CROPS. 


In addition to the waste materials that are available, evidence 
has been gathered that certain crops can probably be grown at a 
profit to both the grower and manufacturer, solely for paper-making 
purposes. One of the most promising of these is hemp. Hemp 
grows well in most parts of the country and produces very high 
yields of raw material. The average production of “hay-dry” 
hemp stalks per acre will reach very nearly 5tons. Of retted stalks, an 
average of from 24 to 3 tons can be expected. When dew-retted, as 
is the common practice, the tax on the soil of growing the crop is 
very light—an exceedingly important point in farm economics. 
According to careful estimates by Prof. L. H. Dewey, hemp can be 
grown through the retting stage at a cost of about $14 an acre. 
With an average yield of 24 to 3 tons of retted stalks, it seems very 
likely that hemp can be grown profitably solely for paper stock. 

Hemp produces a paper of great durability and great strength 
in thin sheets. The retted stalks will yield from 40 to 45 per cent of 
cellulose. The fiber (fig. 18) is of such a nature and length as to fit 
it for the manufacture of numerous special papers that will com- 
mand better prices than the ordinary grades. Should retted hemp 
come into use as a paper-making material it will effect a considerable 
saving in certain years to the hemp-fiber industry, as it frequently 
happens that hundreds of tons of hemp stalks are over-retted, mak- 
ing them unfit for textile use. These could be worked into paper to 
advantage. 

Another plant from which excellent paper has been produced is 
the well-known Japanese grass H'ulalia japonica, which is much used 
in this country for ornamental purposes. This plant thrives luxuri- 
antly in the latitude of Washington on some of the poorest soils. It 
yields a fiber similar to that of esparto inits behavior. <A large paper- 
manufacturing company has grown this grass as far north as Maine 
and has produced some excellent varieties of paper from it. Pre- 
liminary observations on a plat of the grass growing near Washing- 
ton, D. C., on very poor soil, indicate that an average yield of at 
least 2 tons to the acre may be secured. 
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Esparto, which 
is one of the most 
highly prized 
sources of paper 
in the Old World, 
may be useful in 
some parts of the 
Southwest where 
there are exten- 
sive areas of un- 
used dry land. 
This grass is one 
of the important 
sources of paper 
in Europe. The 
present supply is 
obtained from the 
dry regions of Al- 
geria, Tunis, Trip- 
oli, and Spain, 
where it grows 
wild and is har- 


F1G. 18.—Individual hemp fibers. VeSted by hand. 
These are of special value be- [t seems likely, 
cause of their length and furth that 
strength. Note that the illus- urthermore, a. 
tration has been cut in two. the application of 
Enlarged 71 times. 

ioe re methods of selec- 
tive breeding might produce strains of 
esparto of superior value. 

Okra and jute have received some atten- 
tion as paper crops, but no conclusive re- 
sults have been obtained with them. Sam- 
ples of paper from okra that have been ex- 
amined are rather deficient in strength. 
This, however, might readily be due to over- 
treatment with chemicals. 


CONCLUSION. 
There are numerous crop materials now 
going to waste that deserve utilization for 
the making of paper. Hitherto, the price 
of wood has been so low that they could not 
enter into competition with it. This con- 
dition appears to be changing, and a point 
may soon be reached where crop by-prod- 
ucts can be made into pulp and paper at a 
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profit to both the farmer and the manufacturer. There does not seem 
to be any reasonable hope at the present time of producing paper stock 
from crop wastes that will be cheap enough to use for printing news- 
papers. This is due chiefly to two causes—the low cost at which such 
paper can be produced from ground wood and the striking adapta- 
bility of ground wood pulp to the newspaper printing industry. 

Not only is the grinding process the cheapest method of obtaining 
print paper of any character, but it also produces the highest propor- 
tion of pulp to raw material. While the two chemical processes which 
have been discussed produce on an average only about 1,000 pounds of 
pulp per cord of wood, the yield of ground wood pulp per cord is con- 
siderably over 2,000 pounds. Although lacking in durability, ground 
wood fiber, with the addition of a small proportion of stronger and 
better chemical fibers, answers its intended purpose admirably. It is 
light, reducing freight cost on the unprinted paper and postage on the 
printed. It is opaque, printing readily on both sides of moderately 
thin sheets, and, finally, it has excellent ink-absorbing qualities, fitting 
it unusually well for use on the high-speed presses of the present day. 

Wood will probably be used for making news paper long after other 
materials have acquired importance in many branches of the chemical 
pulp industry. It should be added that chemical pulp papers, such as 
books and magazines are printed upon, consume over 1,000,000 cords 
more wood each year than that consumed by the ground-wood industry. 

There is some skepticism as to the failure of the pulp-wood supplies, 
but this is certainly poorly grounded. During 1909 the quantity of 
spruce used was less by 40,000 cords than in 1907, but the cost was 
$2,000,000 greater. Present efforts in connection with the reforesta- 
tion of spruce and poplar are not extensive enough to produce any 
noteworthy effect upon the available supply within ‘a generation. At 
the present rate of increase in consumption, it will require between 
15,000,000 and 20,000,000 cords of wood to satisfy the demand for 
pulp and paper fiber in 1950. It will certainly be impossible to fur- 
nish this from the forests. If every acre cut over each year were 
reforested it would be twenty-five or thirty years, or possibly even 
longer, before the trees could attain sufficient size to warrant cutting. 
The forests can not recover from the overdrafts continually being 
made upon them; hence it is only a question of a limited number of 
years until paper fiber must be grown as a crop, as are practically all 
other plant materials entering into the economy of man. While the 
conservation of only a few of the by-products of the farms yielding 
paper fiber can be accomplished profitably in the near future and only 
a few plants promise to be money-makers immediately if grown solely 
for paper production, it seems very probable that raw products now 
scarcely considered may in a few years play an important part in the 
paper and pulp industry. 


INJURIES TO FORESTS AND FOREST PRODUCTS BY 
ROUNDHEADED BORERS. 


By J. L. Wess, 


Agent and Expert, Forest Insect Investigations, Bureau of Entomology. 
FOREST INSECT DEPREDATIONS. 


In recent years much stress has been laid upon the conservation of 
natural resources in the United States. Of these resources, the forests 
have probably absorbed more attention than any other. Vast areas 
have been set aside from the public domain as National Forests in 
order that the timber supply of the country shall not become ex- 
hausted. Much has been said on the subject of damage by fire to the 
forests, and it is fully realized that this is an ever-present danger. 
But a more insidious and equally relentless foe of the forests is found 
in the form of insects which work terrible destruction, often unno- 
ticed until the damage is done. The immense destruction to living 
forests by certain scolytid barkbeetles, as well as the injurious work 
of flat-headed borers, have been given attention in former Yearbook 
articles. In this article another group containing many injurious 
species is discussed, namely, roundheaded borers. The information 
conveyed in this paper is based almost entirely on the material and 
records of the forest insect collection of the Bureau of Entomology. 


ROUNDHEADED BORERS. 


Roundheaded borers are so called to distinguish them from the 
flat-headed borers.t’ The general appearance is that of an elongate, 
fleshy, yellowish-white grub, sometimes bearing three pairs of legs 
and sometimes without legs. The head is more or less oval in shape, 
though sometimes elongate, and often deeply retracted within the 
first prothoracic segment, which is situated immediately behind the 
head. The head is provided with a strong pair of jaws or mandibles, 
brown or black in color, for cutting through plant tissue. Some spe- 
cies mine only in the bark of trees, some mine in both bark and 
wood, and some confine themselves to herbaceous plants. In each 
case the borer is hatched from an egg laid upon or in the bark or 


1See “ Injuries to forest trees by flat-headed borers,’ Yearbook, 1909, p. 399. 
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wood by the parent beetle. It lives and feeds entirely within the 
bark or wood until it attains its full growth, when it changes to the 
pupa, or resting stage, within its burrow. The pupa later transforms 
to a beetle, which emerges and flies in search of suitable places to 
repeat the process of propagating the species. In nearly every in- 
stance the entire damage is done while the insect is in the grub, or 
borer, stage. This form is therefore the most important from an eco- 
nomic standpoint. 
ECONOMIC IMPORTANCE. 


Some species of roundheaded borers kill trees outright by mining 
in the bark, thus destroying the vitality of the tree, while others 
injure the wood of dead, dying, or felled trees, or timbers manufac- 
tured from such trees. Still others both kill the trees and injure the 
wood for commercial purposes. The annual loss to owners of forest 
trees and forest products from this source, if figured up in dollars 
and cents, would amount to a sum far in excess of what the ordinary 
individual would think possible. 


CHARACTER OF WORK. 


The work of this class of insects usually appears as irregular wind- 
ing mines or “ wormholes ” in the bark and wood. The mine always 
starts in the bark, where the minute larva just hatched from the egg 
starts to bore and feed. At first the mine is very small, but gradually 
becomes larger as the borer advances and grows in size. As already 
indicated, the work of some species is confined entirely to the bark. 
The work of other species is found in both bark and wood. In this case 
the mine is continuous from bark to wood, the entrance into the wood 
being a flattened oval hole. That part of the mine which is in the 
wood may be long or short, according to the species. In general it is 
more or less winding and irregular, contains borings and woody excre- 
ment, and finally broadens out into a cell or “ pupal chamber.” At the 
farther end of this cell the mine, or “ exit burrow ” as it now becomes, 
usually leads directly to the surface by the shortest route. Upon the 
surface it usually appears as a perfectly round “ exit hole” (fig. 21, d). 


LIFE HISTORY AND HABITS. 


As a usual thing the adult female beetle lays an egg or a cluster of 
eggs either in or upon the bark in the spring, summer, or early fall. 
Sometimes the parent female excavates a pit in the bark with her 
mandibles, through which the eggs are thrust by means of the ovi- 
positor. In other cases eggs may be deposited in crevices of the bark 
or under the overlapping scales of bark. In a few days after the egg is 
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deposited a minute wormlike larva (fig. 19, c) issues therefrom and 
immediately begins boring into the bark with which it finds itself in 
contact. The larva usually proceeds directly to the inner bark, or 
cambium, immediately next to the wood. Here the larva mines and 
feeds until it reaches a certain growth, when it makes preparation for 
a change called pupation. The entire growth of the insect is attained 
in the larval form. 
Usually, before it at- 
tains full growth, how- 
ever, the larva mines 
either into the solid 
wood or into the outer 
corky bark and digs out 
an elongate oval cell, 
in which it will soon 
pupate. From the far- 
ther end of the pupal 
cell the larva, as a gen- 
eral thing, extends the 
mine almost to the sur- 
face of the tree or log, 
in order to facilitate its 
emergence into the open 
air when it has gone 
through its changes in 
the pupal cell to the 
adult or beetle form. 
This work completed, it 
retires to the pupal cell 
and awaits the change 
to the pupal form. 
Finally the outer skin 
comes off and the inseet 
has an entirely different 
form and appearance 


Fic. 19.—Work of the western larch bark-borer (Te- 
é tropium velutinum). Sections of bark of western 
(fig. 20, d). It is now larch: a, Cluster of eggs deposited under overlap- 

= ping scale of outer bark, the overlapping scale, in 
4 p upa. The length of this instance, having been removed; b, inner surface 
time passed in this form _ of bark with newly started mines; ¢, small larva, a 


is variable with the few days old. Slightly enlarged. (Original.) 


species and with the local conditions, the pupa resting perfectly 
quiescent in its cell during this period. At length another change 
takes place and the insect is in the adult or beetle stage (fig. 20, 0). 
At first the beetle retains the white color of the pupa and larva, and 
the outer tissue of the body is quite soft. But gradually the color 
turns darker and the outer tissue becomes hard and chitinous. When 
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fully hardened and mature the young beetle crawls into the mine 
leading away from the pupal cell and completes this mine to the sur- 
face of the tree or log. It then flies away. Mating and egg laying 
soon follow to provide for another generation. 


SEASONAL HISTORY. 


Probably in the great majority of cases the larva does not change 
to the pupa until the spring following the season in which the egg 
is laid, passing the winter either in the larval mine or in the pupal 
cell. However, pupation may take place in the fall and the winter 
be passed in this stage, or the adult stage may be reached in the fall 
and the winter be passed in this form within the pupal cell. The 
following spring the larve which have wintered over transform to 
pupx. The pupe soon transform to adults and the adults emerge 
and take flight. Likewise, the pupz which have wintered over trans- 
form to adults and emerge. The first to emerge, however, are those 
individuals which have wintered over as adults. Sometimes a spe- 
cies may have two generations a year, or a partial second genera- 
tion. In these cases development takes place rapidly after the eggs 
are laid in the spring, the adult insects of the first generation emerg- 
ing in late summer or fall, and laying eggs for the second generation. 
The second generation passes the winter as outlined above. In still 
other and more rare cases two or more years may be necessary for the 
complete development of certain species. 


THE WESTERN LARCH BARK-BORER. 


(Tetropium velutinum Lec.) 


At the present time the western larch bark-borer is quite a serious 
pest in the Glacier National Park in Montana. In the vicinity of 
Lake McDonald about 10 per cent of the stand of western larch or 
tamarack is being killed annually by this bark-borer. Besides larch 
it attacks fir, Douglas fir, western hemlock, and pine, in the Rocky 
Mountain and Pacific coast regions. 

The eggs are deposited in clusters under overlapping scales of bark 
(fig. 19, @) and the minute larve hatching therefrom proceed to the 
inner bark, where they immediately commence their mines (fig. 19, 5). 

The work of this borer in larch is confined to the bark, though in 
some of the other host trees mentioned above it sometimes enters the 
sapwood. The larval mine is irregular and winding in the inner 
bark. The number of mines is so great as to completely girdle the 
tree and cut off the sap, thereby causing the death of the tree. Often 
almost the entire inner layer of bark, or cambium, is destroyed for 
quite a considerable space upon the trunk (fig. 20, @). 
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The grub (fig. 20, c) is elongate and somewhat cylindrical, yellowish 
white in color, and about 1 inch long when full grown. Its mouth- 
parts are dark brown to black, and the under side of the body is pro- 
vided with three pairs of minute legs. It lives in the bark about a 
year, emerging in the spring or summer as an elongate, brownish 


to black beetle (fig. 
20, 6), the surface of 
the body having a 
velvety appearance. 
The beetle ranges in 
length from 9 to 19 
mm.! The principal 
time of emergence is 
MayandJune. This 
species attacks either 
healthy, injured, or 
felled trees. 

The methods of 
control are preven- 
tive. Once a tree is 
badly infested noth- 
ing can be done to 
save that particular 
tree. Something can 
be done, however, to 
stop the spread of 
the infestation to 
other trees. Infested 
trees should be felled 
and barked and the 
bark burned before 
May 15. Something 
could also be accom- 
plished by the use of 
trap trees. As the 
insect breeds readily 
in felled trees, a few 
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Fic. 20.—Work of the western larch bark-borer (Tetropiuin 
velutinum). Section of bark of western larch: a, Com- 
pleted larval mines in inner bark; b, adult beetle; c, 
larva; d, pupa. Insects approximately natural size. 
(Original.) 


healthy trees felled in May or June near those infested would attract 
the beetles which would otherwise deposit their eggs in healthy trees. 
Later in the season, or before the following spring, the bark should 
be stripped off the trap trees and burned. 


11 mm.= inch. 
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THE SOUTHERN PINE SAWYER. 


(Monahammus titillator Fab.) 


Within recent years the States of the extreme south have suffered 
severely from cyclones and other windstorms. An immense amount 
of pine timber has been felled by these storms. In practically every 
case great damage has been done to the fallen timber by the southern 
pine sawyer over the entire area covered by the storm. It has been 
estimated that during the years 1906, 1907, and 1908 the pecuniary 
loss from this source in the Southern States was over $6,000,000. 
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Fic. 21.—Work of the southern pine sawyer (Monohammus titillator). Section of 
trunk of storm-felled longleaf pine, showing: a, Egg pit in bark; b, entrance hole of 
larva into wood; c, pupal cell; d, emergence hole; e, g, h, sections of larval mines; 
f, scored surface of wood, scoring done by larva preparatory to entering wood; i, larva; 
j, adult. Insect one-half natural size. (Original.) 


This insect never attacks healthy trees, but only those already 
dead, dying, or felled. The damage to each tree or log is the work 
of the larve or grubs which, after first mining in the bark, mine in and 
through the sapwood, and even penetrate the heartwood, making large 
unsightly holes (see fig. 21) which cause the lumber made from this 
portion of the log to be thrown into the lowest grade, known to the 
lumberman as “ No. 2 common.” The larva is an elongate, footless, 
white grub (see fig. 21,7). The size varies considerably in different 


1U. S. Dept. of Agriculture, Bureau of Entomology, Bul. 58, Part IV, p. 45. 
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individuals and according to age. The largest at maturity have been 
found to measure slightly over 60 mm. in length and 9 mm. in 


breadth at the broadest point. It appears 
that normally there is one generation of this 
species per year, with a partial second genera- 
tion. Thus, a few larve hatched from eggs 
deposited in the spring go through their 
changes to the adult form and the adults 
emerge in the fall, while the larger number 
of the larve hatched from eggs deposited in 
the spring and summer hold over until the 
following spring, when the adults emerge. 
The adult (fig. 21, 7) is an elongate beetle 
varying from 16 to 31.5 mm. in length and 
from 5 to 10 mm. in width. The color is a 
mottled gray and brown. In the male the 
antenne (“horns”) are very long, often be- 
ing two or three times the length of the 
beetle. In the female they are much shorter. 
The principal time of emergence in the 
Southern States seems to be March and 
April. 

Injury to felled pine timber by this species 
may be prevented in two ways. First, by 
placing infested logs in water while the 
larve are still in the bark and before they 
have entered the wood; and second, by re- 
moving the bark from the logs before the 
larve have entered the wood. 

Trees or logs infested by this borer can be 
readily recognized by the pits (fig. 21, a) ex- 
cavated in the bark by the female prepara- 
tory to depositing eggs. 


THE LOCUST BORER. 
(Cyllene robinie Forst.) 


So important and destructive an enemy of 
the black or yellow locust has the locust borer 
become that in certain sections of the country 
the growing of these trees has been considered 


Fic. 22.—Work of the lo- 
cust borer (Cyllene ro- 
binie). Section of trunk 
of dying locust, showing 
larval mines: a, Larva; 
b, adult. Insects natural 
size. (Original.) 


unprofitable because of the widespread depredations of the borer. 
Throughout the Eastern and Middle States scarcely a community 
where locust trees occur is exempt from this insect. Many trees are 
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killed outright, and in others the wood is generally reduced in value 
for commercial purposes. 

So far as known, this species confines itself to the black or yellow 
locust. The borer is an elongate, compact, yellowish-white grub or 
larva furnished with three pairs of minute legs (fig. 22, a). Its 
first work is done in the inner bark, where it destroys a portion of the 
vital tissues. Later it enters the wood to feed and pupate. It is 
here that its most destructive work is done, either by so honeycombing 
the wood as to cause the death of branches or small trees or by 
injuring the wood for commercial purposes (fig. 22). The egg from 
which the borer is hatched is deposited by the adult female in a 
crevice of bark on the trunk or a branch, between the middle of 
August and the middle of October. The larva passes the winter in 
the bark, where it lies dormant in a hibernating cell of its own 
construction. In the spring (usually about the second week in April 
in the vicinity of Washington) activity commences again and the 
borer leaves the hibernating cell to feed on the inner bark and outer 
wood. In from two weeks to a month it enters the wood, where 
it continues to feed and later changes successively to pupa and adult 
(fig. 22, 6). Adults begin emerging from the trees in August and 
continue emerging till the last of September, the principal period of 
emergence being the last half of August and first half of September. 
The adult is an elongate beetle, the ground color of which is black, 
with numerous cross-bands of yellow. Within a few hours after 
emergence copulation takes place and the females begin depositing 
egos. There is but one generation a year. 

The adults are usually common, feeding on the flowers of goldenrod 
while this plant is in bloom. 

When infested trees are so badly damaged as to be worthless they 
should be cut down in May and June and burned to kill the broods 
of larve. At this time all such trees can be easily recognized by the 
boring dust which is thrown out by the larve and lodges in forks of 
irees, in crevices of bark, and on the ground underneath. They can 
also be recognized by the fading leaves, broken branches, ete. This 
work should be completed by the time the flowers have all fallen from 
the trees, or before the earliest varieties of goldenrod begin to show 
evidences of flowering. 

Hibernating larve may be killed by spraying the trunks and 
branches with a strong solution of kerosene emulsion. This method 
is specially recommended for the protection of small plantations, 
groves, or shade trees. The work should be done in the fall or winter, 
not earlier than November 1 and not later than April 1. 

Great care should be exercised as to the time of year when locust 
trees are cut for any purpose in order that the hibernating borers may 
be destroyed. Except for the purpose of destroying the borers in the 
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wood, cutting should always be done between the 1st of October and 
the 1st of April and the bark removed, and the ee and thinnings 
burned. When it is necessary to 

cut trees between the ist of May 
and the middle of September, 
the tops should be burned and 
the logs either barked, or sub- 
merged in water for a few days 
before they are shipped or 
manufactured.’ 


THE PAINTED HICKORY BORER. 


(Cyllene carye Gahan.’) 


The painted hickory borer is 
a close relative of the locust 
borer and one of the commonest 
and most destructive borers in 
dead and dying hickory, the 
larval mines often riddling the 
sapwood and sometimes the 
heartwood as_ well. Besides 
hickory, it attacks walnut, 
honey locust, mulberry, and 
Osage orange, but never attacks 
the black locust. Its range ap- 
pears to be coextensive with that 
of hickory. 

The larva is a creamy white, 
compact grub and has three 
pairs of legs. The adult so 
closely resembles the oes of 
the locust borer (fig. 22, >) as 
to be, to the ordinary eye, indis- 
tinguishable from it. The sea- 
sonal history, however, is quite 
different from that of the locust 
borer. The adults fly and de- 
posit &ges in May and June and Fig. 23 a of the painted hickory borer 
do not appear at other seasons (Cyllene carye). Section of hickory log 
of the year. The egg islaidina showing larval mines. (Original.) 
crevice of bark, and the young larva hatching therefrom proceeds to 
the inner bark and soon enters the wood. Ifa great number of larve 


1See U. S. Dept. of Agriculture, Bureau of Entomology, Bul. 58, Part I, and Bul. 58, 
Part III. 
2 Known for many years under the name of Cyllene pictus Drury. 
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are present in the same piece of wood, the solid wood is often literally 
honeycombed with their mines (fig. 23). Pupation takes place in the 
wood and the adult beetle usually emerges in May or June of the 
year following that in which the egg is laid. 

It has been found that hickory cut between August 10 and No- 
vember 1 usually is not damaged by this borer. Therefore, where 
much damage occurs from this source, all cutting of green timber 
should be done as nearly as possible within this period. If it is 
absolutely necessary to do the cutting in the spring or early sum- 
mer, the bark should be removed and the tops and useless branches 
burned. 


THE BLACK-HORNED PINE-BORER. 


(Callidium antennatum Newm.) 


Injuries by the black-horned pine-borer to the bark or sapwood of 
dead or dying cedar, juniper, pine, and spruce are common generally 
over the United States. Often the timbers in rustic houses are found 
to be infested, and rustic work is especially liable to injury, since the 
presence of bark is absolutely necessary for the early development of 
the borer. 

When first hatched from the egg the larva feeds exclusively on the 
inner bark,-making an irregular winding mine. Later it also grooves 
the surface of the wood (Pl. XXIII) in making its mine, thus com- 
pletely separating the bark from the wood, causing it to become loose 
and, in many cases, to fall off. As the essential part of rustic work 
is the bark, this sort of injury to it is quite a serious matter. The 
larva is an elongate, fleshy, yellowish-white grub, usually about a 
half inch in length when full grown. After working in the bark 
until a certain period of development is reached, the larve enter the 
wood and continue their mines there. Usually they do not go deeper 
than the sapwood, except in small stems or branches, where they 
may penetrate the heartwood. The larva pupates in the wood. The 
adult which finally emerges is a medium-sized, robust beetle, 9 to 14 
mm. in length, blue to green in color throughout. There appears to 
be but one generation a year. Adults fly and deposit eggs during 
the months of April, May, June, and July. The winter is prob- 
ably passed in the larval stage, the adults emerging the following 
spring. 

As a preventive against injuries by this borer, cedar, juniper, pine, 
and spruce should be cut in the late summer, fall, or early winter. 
If cut during the period between January and August, the trees 
should be barked when felled. In the case of rustic work already in 
use when found to be infested, some relief may be secured by inject- 
ing bisulphid of carbon into holes in the bark through which sawdust- 
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like borings fall out, and stopping up the holes with putty or some 
kind of wax. The dropping of the sawdust-like borings from the 
logs or timbers always indicates the presence of this or a similar kind 
of borer. 

THE CEDAR-TREE BORER. 


(Hylotrupes ligneus Fab.) 


The cedar-tree borer attacks dead and injured Douglas fir, arbor- 
vite, red cedar, redwood, western hemlock, Engelmann spruce, juni- 
per, alpine fir, giant arborvite, . 
white fir, bigtree, and Arizona 
cypress. In some cases living, . 
healthy trees may be attacked 
and killed, and in other cases 
the death and decay of already 
unhealthy trees may be hastened 
by this borer. This species also 
seriously injures the wood of 
felled trees for commercial pur- 
poses and the bark and wood of 
those used for rustic work. Its 
occurrence is general over the 
United States where its host 
plants occur. 

The larva (fig. 24, b) is a yel- 
lowish-white grub about half an 
inch in length when mature, 
tapering from the prothoracic 
segment to the last three ab- 
dominal segments, which are 
shghtly larger than those imme- 
diately preceding. The adult 
(fig. 24, a) is a beetle varying 
from 7 to 16 mm. in length. 
The elytra or wing covers are Fic. 24.—Work of the cedar-tree borer 

: 2 (Hylotrupes ligneus). Section of Ari- 
sometimes marked with alter- zona cypress showing larval mines. a, 
nate transverse bands of red and Adult; b, larva. Insects natural size. 

: (Original.) 

black, and sometimes are entirely 

black or reddish brown. Apparently there is but one generation 
a year. The egg is laid in crevices of the bark in spring or sum- - 
mer. The larva hatching from the egg excavates a winding, irregu- 
lar mine in the inner bark, scoring the wood, later entering the 
sapwood, and sometimes penetrating to the heartwood (fig. 24). 
Pupation usually takes place in the sapwood, but sometimes occurs 
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in the heartwood or even in the bark. It appears probable that 
the winter may be passed either in the larval, pupal, or adult stage, 
the larval stage evidently predominating. The period during which 
adults emerge is quite extended, apparently from March to Septem- 
ber, inclusive, depending considerably on latitude and altitude and 
on the stage of development reached before hibernation began during 
the previous winter. The same period represents the time when eggs 
are deposited for another gen- 
eration. isle 

The usual preventive measures 
are recommended, i. e., remoy- 
ing the bark from trees when 
felled or treating rustic work 
as recommended for the black- 
horned pine borer, except those 
felled in late fall or early winter, 
which should not be injured by 
this borer. 


THE WESTERN CEDAR BARK-BORER. 


(Hylotrupes amethystinus Lec.) — 


The western cedar bark-borer 
is a relative of the preceding, 
the cedar-tree borer. Unlike the 
latter, however, its range is con- 
siderably restricted. The rec- 
ords of the branch of forest in- 
sect investigations, Bureau of 
Entomology, indicate that it is 
found only in the Pacifie Coast 
States. It is of considerable eco- 


Fic. 25.—Work of the western cedar bark- nomic importance, however, in 


borer. (Hylotrupes amethystinus). Sec- re aa 
tion of incense cedar log, showing larval Injuring the bark and wood of 


mines. a, Larva; 0, adult; c, entrance recently felled giant arborvite 
1 i ts slig . 
hole of larva into wood. Insects slightly and incense cedar. 


reduced from natural size. (Original.) 

The larva (fig. 25, a) is a 
large, fleshy, yellowish-white grub, provided with three pairs of 
feet. The largest larve are about 25 mm. long at maturity and 
about 8 mm. in width at the broadest part of the body, the pro- 
thorax. The adult (fig. 25, 6) is a medium-sized to large, robust 
beetle, 12 to 23 mm. in length. The prothorax is black to reddish 
brown. The elytra, or wing-covers, are of a brilliant blue to vio- 
let color. The larvee mine in the inner bark, making broad wind- 
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WORK OF THE BLACK-HORNED PINE BORER (CALLIDIUM 
ANTENNATUM). 


[Section of spruce rustic work, showing larval mines on surface 
of wood. a, Entrance hole of larya into wood. (Original.)] 
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ing galleries and scoring the surface of the sapwood, sometimes 
almost entirely separating bark from wood. They finally enter the 
wood, sometimes mining to the heartwood, where the mine becomes 
longitudinal. Pupation takes place in either 
bark or wood, but usually in heartwood. It 
is probable that there is but one generation a 
year and that adults emerge and deposit eggs 
in July, August, and September. 

The same recommendations for preventing 
injury as those given for the cedar-tree borer 
are applicable to this species. 


THE BANDED ASH BORER. 
(Neoclytus caprea Say.) 


Numerous complaints have been received 
by the Bureau of Entomology regarding seri- 
ous damage to ash lumber by the banded ash 
borer and closely related species. Of all 
species concerned, however, this is apparently 
the most destructive, the larve perforating 
the sapwood with their mines (fig. 26) and 
greatly depreciating its value, if not entirely 
ruining it. Besides ash, the borer attacks and 
lives in mesquite and, rarely, in white oak. 

The larva is an elongate, footless, fleshy 
white grub about an inch in length when 
mature. The adult is an elongate beetle, 15 
to 18 mm. in length. The ground-color is 
black, with four yellowish-white bands on 
the elytra or wing-covers and one on the 
anterior border of the prothorax. The tips 
of the elytra are yellowish white. The 
female beetle deposits her eggs on the bark 
of dying or dead trees or logs. There is but 
one generation a year. The adults usually 
emerge and deposit eggs in March, April, or | 
May. The larve mine in the bark and sap- Fie. 26.—Work of the banded 
wood and pupate in the sapwood. age he hi pie 

Ash trees cut in the summer, fall, or early log showing larval mines. 
_ winter are less liable to attack from this ‘0™#"*") 
species than those cut in the spring, but even those cut in the fall are 
sometimes attacked the following spring. The best way to prevent 
injury to logs cut during the winter and spring, when the logs are 
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not to be immediately sawed into lumber, is to remove the bark imme- 
diately upon felling or between the 1st of March and 1st of June. 
Placing the logs in water after the larve have hatched and before 
they have entered the wood is also effective. 


THE RED-HEADED CLYTUS. 


(Neoclytus erythrocephalus Fab.) 


The red-headed clytus is a close relative of the banded ash borer 
and does considerable damage to the wood of dead and dying ash, as 
well as to a number of other trees. The 


beam, hickory, maple, sweet gum, chest- 
nut, cypress, hackberry, black walnut, 
dogwood, black oak, persimmon, peach, 
locust, sassafras, holly, mesquite, Texas 
redbud, pine, Kentucky coffee tree, 
lilac, honeysuckle, and grapevine. 

The larva is a slender, white, footless 
grub of varying length when mature, 
the average length at this stage being, 
perhaps, about 15 mm. The adult is a 
slender beetle, 6 to 16 mm. in length. 
The head and prothorax are red. The 
anterior part of the elytra is reddish, 
shading into dark brown or black pos- 
teriorly. The elytra bear four pairs of 
yellow bands, the first pair being at the 
extreme base. There is but one genera- 
Fig. 27.—Work of the red-headed tion a year. It appears that eggs may 

clytus (Neoclytus erythrocepha- be laid anywhere from March to Sep- 


lus). Sections of hickory log Z 
showing: a, Larval mines on sur- tember. The adult female deposits the 


the Wools o wntrence ha i egg in a crevice of bark on a dead or 
larva into wood. Original.) dying tree or log. The young larva, 
hatching from the egg, mines first in the 
inner bark and later continues the mine in the sapwood, thus injuring 
the wood for commercial purposes (fig. 27). Pupation takes place 
in the sapwood. The adult emerges from the tree or log the follow- 
ing spring or summer after the egg is laid. This species is common 
from the District of Columbia to Ohio, and south to Texas. 
The same preventive measures as those given for the banded ash 
borer apply to this species except, it will be noted, that the egg-laying 
period of this species is much longer than that of the banded ash 


list of its host plants includes ash, horn- — 
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borer, so that there is scarcely any season of the year when trees may 
be cut and left with bark on, without danger of being damaged by 
this borer. 

THE OAK PRUNER. 


(Elaphidion villosum Fab.) 


In the oak pruner we have a species which attacks only twigs or 
small branches on living and injured trees, causing them to break and 
fall to the ground. If occurring in large numbers it is of consider- 
able economic importance, in retarding 
the growth of twigs and branches. Be- 
sides oak, this species attacks sassafras, 
black walnut, hackberry, sweet gum, hick- 
ory, and maple. Its range extends from 
Pennsylvania to South Carolina, and as 
far west as New Mexico. 

The larva (fig. 28, a) is a very slender 
white grub about one-half inch in length, 
The adult is a slender, shining, brown 
beetle (fig. 28, 6), 11 to 16 mm. in length, 
rather sparsely clothed with gray pubes- 
cence, each elytron terminating in two 
spines of about equal length. Adults fly 
in March, April, May, and June, during 
which time oviposition takes place upon 
the twigs or branches. 

The young larva, after hatching from 
the egg, first mines in the inner bark, 
then enters the wood and girdles the Fic. 28—Work of the oak 
twig or branch by boring around it sev- ar trina nich ‘hes bees 
eral times in the same place (fig. 28), pruned,-showing larval: mines. 
leaving the bark and usually some of the ook Lora 
wood intact. The larva then mines in 
the center of the twig beyond the girdle. The twig is usually 
broken off at the girdle by the wind and falls to the ground, carrying 
the larva with it. Pupation takes place in the center of the twig. 
There is apparently one generation a year, the adult usually emerging 
in March, April, May, or June of the year following that in which 
the egg is laid. 

When this species occurs in large enough numbers to be injurious, 
the fallen twigs and recently killed twigs still on the trees should be 
gathered and burned in the fall in order to destroy the larve and 
pupe in them. 
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THE HICKORY TWIG-GIRDLER. 


(Oncideres cingulata Say.) 


The work of the hickory twig-girdler, like that of the oak pruner, 
is confined to the twigs and branches, and is often quite injurious. 
Only living trees are attacked. The list of host plants includes 


Fic. 29.—Work of the 
hickory twig - girdler 
(Oncideres cingulata). 
Acacia branch showing 
girdle, and larval mines 
in bark and outer wood. 
Insect natural size. 
(Original.) 


hickory, basswood, poplar, dogwood, black 
gum, elm, persimmon, and acacia. The range 
of this species extends from the eastern United 
States to Arkansas and Kansas. 

The larva is a footless white grub about half 
an inch or more in length when mature. The 
abdominal segments, except the last two, bear 
minute granules, both above and below. The 
adult (fig. 29, a) is a stout beetle, 12 to 14 mm. 
in length, dark gray to reddish brown in color. 
The flight of the adults and the deposition of 
eggs usually occur in August or September. 
The adult female punctures the branch or twig 
and deposits an egg in each puncture. She 
then gnaws off the bark and outer wood at a 
point on the branch below where the eggs are 
laid, completely circling the limb and causing 
that portion of it beyond the girdle to die (fig. 
29). The eggs hatch and the larve, after min- 
ing in the inner bark (fig. 29, 0), bore to the 
center of the branch, where pupation takes 
place in the larval mine, little if any protective 
device in the way of a pupal chamber being 
made. Probably most of the infested twigs 
and branches fall to the ground before the 
larvee complete their development, though some 
do not. It has been found that in the infested 
branches which do not fall the larve seldom 
complete their development to the adult stage 
unless the branches are in a shaded position. 
Likewise, few adults are produced from 


branches which are freely exposed to the sun after falling. This 
insect reaches its best development in shaded twigs or branches, or 
those partially covered by leaves or vegetation. In North Carolina 
the larvee begin to pupate about August 1 of the year following that 
in which the eggs were laid, most of the adults probably emerging 
in September. The winter is therefore passed in the larval state. 


ee 
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The work of the insect is not confined to the large trees, but 
straight young seedlings from 4 to 10 feet high are sometimes 
attacked and the entire top taken off, resulting in the removal of 
about 2 feet of the new growth, usually nearly two years’ incre- 
ment. The adult beetle apparently injures the smaller twigs by 
feeding upon the bark without depositing eggs in them. 

Where this species occurs in destructive numbers it is advisable 
to collect and burn the pruned twigs and branches. This should be 
done several times between October 1 and August 1 of the following 
year—once just before the leaves fall, once early in the spring 
before vegetation starts, and again in the summer during June or 
July. The twigs which first fall are quite apt to be almost hidden 
by fallen leaves and quite difficult to find in the spring. 


SUMMARY. 


In general, roundheaded borers are elongate, fleshy, yellowish- 
white grubs, which hatch from eggs deposited by the parent beetles 
in or upon the bark or wood of the host plant. The grubs finally 
change to pupe and these in turn change to adults or beetles. The 
young adults in time emerge from the host and deposit eggs in or 
upon other host plants; and so the life cycle goes on. Usually there 
is but one generation a year, but in some species there may be two 
generations a year, and in other species it may take longer than a 
year for a single generation to develop. 

Great damage is done to living and felled trees, and to standing 
dead trees, by this class of borers. In some cases the borers confine 
themselves to the bark, while in others they enter the wood. The 
remedy in each case depends upon the habits and character of work 
of the species under consideration. 

The western larch bark-borer attacks perfectly healthy western 
larches, making winding, irregular galleries in the inner bark, thus 
cutting off the flow of sap and killing the trees. The methods of 
control are preventive. No attempt is made to save a tree which has 
once become badly infested. After becoming infested, trees should 
be felled and barked and the bark burned before the following 
May 15. A few healthy trees felled in May or June, near those in- 
fested, should attract the beetles which would otherwise deposit 
eggs in healthy trees. Before the following spring the bark should 
be stripped from these trap trees and burned. 

The southern pine sawyer is very destructive to felled pine timber 
in the Southern States, making large, unsightly holes in the sap- 
wood and greatly reducing in value a considerable percentage of 
each log infested. Injury by this species may be prevented in two 
ways. First, by placing infested logs in water while the larve are 
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still in the bark and before they have entered the wood; and second, 
by removing the bark from the logs before the larve have entered 
the wood. 

The locust borer is a serious and destructive enemy of the black 
or yellow locust. Its first work is in the inner bark. Later it enters 


the wood, where its most destructive work is done, either by so honey- — 


combing the wood as to cause the death of branches or small trees, 
or by injuring the wood for commercial purposes. Hibernating 
larve may be killed by spraying the trunks and branches with a 
strong solution of kerosene emulsion. Except for the purpose of 
destroying the borers in the wood, cutting should always be done 
between October 1 and April 1, the bark removed, and the tops and 
thinnings burned. When it is necessary to cut trees between May 1 
and the middle of September the tops should be burned and the 
logs either barked or submerged in water for a few days before they 
are shipped or manufactured. 

The painted hickory borer attacks dead and dying hickory, walnut, 
honey locust, mulberry, and Osage orange, the larval mines often 
riddling the sapwood and sometimes the heartwood as well. To pre- 
vent the spread of this species, all cutting of green timber should 
be done between August 10 and November 1. Timber which must 
be cut in spring or early summer should have the bark removed and 
the tops and useless branches burned. 

The black-horned pine-borer is an enemy of dead or dying cedar, 
juniper, pine, and spruce. Rustic work is specially liable to injury 
from this source. As a preventive against injuries by this species, 
cedar, juniper, pine, and spruce should be cut in late summer, fall, 
or early winter. If cut between January and August the trees 
should be barked when felled. In the case of injuries to rustic work, 
an injection of bisulphid of carbon and the plugging up of the holes 
with wax or putty is recommended. 

The cedar-tree borer attacks dead and ‘ified Douglas fir, arbor- 
vite, red cedar, redwood, western hemlock, Engelmann spruce, juni- 
per, alpine fir, giant arborvite, white fir, bigtree, and Arizona cypress. 
Like the black-horned pine-borer, it is injurious to rustic work. The 
usual preventive measures are recommended, 1. e., removing the bark 
from trees when felled, or treating rustic work as recommended for 
the black-horned pine-borer. 


CHEESE AND OTHER SUBSTITUTES FOR MEAT IN THE 
DIET. 


By C. F. LANGwortHy, 


Hepert in Charge of Nutrition Investigations, Office of Experiment Stations. 
INTRODUCTION. 


Since earliest times meat has been a part of the diet of the human 
_race, and rightly used is a wholesome food and a staple article of diet 
with the average family. However, physiologists admit that meat 
is not essential to a well-balanced diet, and there are many who, for 
one reason or another, are interested to know of rational Ways of 
lessening the amount of meat which they consume or of-replacing it 
with other foods. With the average family the problem is without 
doubt most often the occasional substitution of other palatable dishes 
for meat, either for reasons of economy or for the sake of variety in 
the diet or for some similar reason. Then, too, there are instances in 
which a meat-free diet is prescribed by a physician, and there are also 
to be considered the individuals who for one cause or another exclude 
meat from their diet. For all these reasons it is convenient for the 
housekeeper to know of foods or combinations of foods which, as 
occasion demands, may be substituted for meat without lessening the 
nutritive value or the attractiveness of the meal served. 

Considered from the standpoint of the food value, meat is used 
in the diet to supply both nitrogenous material, or protein, and 
energy, the latter being derived largely from the meat fat.. The pro- 
portions of protein or nitrogenous material and fat vary with the kind 
and the cut of the meat. At one extreme is such a cut as round 
steak, or the corresponding cut of veal, in which there is little or no 
visible fat. In such meat the percentage of protein is several times 
that of fat. At the other extreme are such meats as bacon and salt 
pork, in which the lean is found only in small strips. In these the 
fat greatly exceeds the protein. 

Meat has another important use in the diet, since it supplies 
apparently a greater abundance than other foods of the substances 
which stimulate the normal or natural flow of the digestive juices. 
Then, too, it is important from the standpoint of palatability, since 
there is no doubt that the flavor of cooked meat, particularly when 
it is prepared in such a way that the fat and the juices are browned 
together, appeals to most palates. With most of us it is the piece 
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of broiled steak or the slice of roast which makes a meal, rather 
than the potatoes and bread and other foods which accompany the 
meat. No one can say just how far “ good digestion waits on appe- 
tite,” but physiologists agree that palatability is an important char- 
acteristic, and so when one looks for a reasonable substitute for meat 
in the diet, flavor must be considered as well as chemical composition, 
digestibility, and nutritive value. 4 

The most usual substitutes for meat in the diet in the United States 
as well as in Europe are fish, milk, cheese, eggs, and such legumes 
_ as beans and peas. Nuts which contain an abundance of protein and 
fat are also substituted for meat and are used much more commonly 
as staple articles of diet in this country than was once the case. 

Those who wish to make substitutions of these foods for meat often 
desire to know how much of each is necessary in order to replace 
a given amount of meat. If we consider only the proteins of the 
meat, the following general statement may be made: 23 quarts milk, 
14 pounds fresh lean fish, three-fourths pound dried fish, two-thirds 
pound ordinary cheese, somewhat less than a pound of mixed nut 
meats, 9 eggs, one-half pound peanut butter, or two-thirds pint dry 
beans, peas, cowpeas, or lentils is equal to a pound of beef of aver- 
age composition. 

The ways in which these substitutes for meat can be used are 
numerous and varied. Individual taste and food habits are to be 
considered, but, in general, it is true that the relish with which other 
dishes are accepted in place of meat depends upon the ingenuity and 
skill of the cook. It seems a foundation principle that as meat is 
a savory dish, any acceptable substitute for it must also be savory 
or must be made so by suitable seasoning and proper cooking. 


FISH. 


Fish is used in place of meat to a greater or less extent in most 
households. In earlier times it was the common article of flesh food, 
and meat was the exception in many coast regions, as indeed is still 
the case in communities or regions where fishing is the principal 
industry. In Japan fish has been eaten almost to the exclusion of 
meat, for the reason that it has been readily obtainable in large areas, 
and the reverse has been the case with meat in a land with little game 
and’ few domestic animals available for food purposes. 

Many experiments having to do with the nutritive value and the 
digestibility of fish have been reported and much has been written 
regarding its nutritive value. Such data have been summarized in 
a previous publication of the Department. 


1U. S. Dept. Agr., Farmers’ Bul. 85, Fish as Food. 
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Meat and fish are both flesh foods and are so similar in chemical 
composition and in methods of preparation that there is ample reason 
for the general feeling that they serve the same purpose in the diet 
and may replace one another at the convenience of the housekeeper 
and the preference of the family. The ways of preparing fish are so 
well known that they do not need mention in detail, but it is perhaps 
worth while to direct attention particularly to the food value and 
palatability of salt and smoked fishes as reasonably inexpensive 
articles of diet. Owing to their marked flavor, it is possible to make 
many palatable dishes which contain only small quantities of the fish, 
such as creamed smoked halibut, creamed codfish, or chowder made 
with salt fish. As flour or other cereal, milk, and the other materials 
used with the fish are usually cheaper than fish or meat, such a dish 
is manifestly much less expensive than a roast, and when rightly 
made is certainly palatable. If the simple creamed-fish dishes are 
not considered suitable for dinner, they may be made more elaborate 
by combining the fish with cream sauce, covering with crumbs, and 
baking, and there are, of course, many other dishes which can be made 
of salt fish. Creamed fish is often served with baked or boiled pota- 
toes in place of meat. The savoriness of the salt or smoked fish makes 
it a favorite dish with many people, but its high nutritive value seems 
hardly to be appreciated. A quart of milk thickened with flour and 
mixed with one-half pound dried fish (codfish or finnan haddie) 
makes a compound which contains more protein than a pound of 
round steak and as much as 1} pounds sirloin steak. The addition of 
hard-boiled egg, which is a common practice, still further increases 
the proteid value. Two eggs would bring the food value up to that 
of about 1} pounds round steak or about 14 pounds sirloin steak. The 
fish dish would serve more persons than the steak and cost less. 


EGGS AND MILK.” 


Eggs and milk are perhaps even more usual meat substitutes than 
fish, and every housewife knows how to prepare and use them in a 
great variety of dishes. If she is looking for a substitute for a meat 
dish she would perhaps more naturally think of eggs than of milk, 
partly because they are solid when ‘cooked (and it is very common to 
regard a liquid as a beverage rather than a food), and partly because 
the cooked eggs, especially fried eggs, omelette, and other similar 
dishes, have a distinctive and pleasant flavor, owing in considerable 
part to the browned fat in which they are cooked. It is difficult to 
suggest more rational dishes than old-fashioned bread and milk, the 
mush and milk of the early American settlers, and the oatmeal and 
milk of the Scotch. In recent times the many specially prepared 
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breakfast cereals designed to be eaten with milk have to a large ex- 
tent taken the place of the old-fashioned dishes and have approxi- 
mately the same nutritive value. Such combinations are rational 
because the cereal, which supphes a fair amount of protein, is also 
specially rich in starch and supplies the fuel elements which milk 
lacks to make it a perfect food. For young children, eggs, bread, and 
other cereal foods and milk are generally regarded as staple foods, 
and most persons agree that they are better suited to the child than 
are heavy meat dishes. ) 

Though fluid outside the body, milk becomes solid, i. e., coagu- 
lated or curdled, almost as soon as it enters the stomach. Its water 
content is high, unadulterated whole milk containing about 87 per 
cent of this constituent and 13 per cent solids, of which about one- 
fourth is proteid compounds (casein being the most abundant), 
one-third fats (butter fat), and the remainder carbohydrates and a 
small amount of mineral matter. The value of milk as food is not 
generally realized, for very many persons think of it, for adults at 
least, as a beverage rather than as a food, and do not realize that a 
glass of milk adds as much nutritive material to a meal as one-fourth 
of a loaf of bread or a slice of cooked beef. On the whole, milk is to 
be regarded as a reasonably nutritious animal food, and, further- 
more, it is very thoroughly assimilated, as has been shown by many 
experiments. 

Milk can be used in the preparation of a great variety of dishes 
which are palatable, wholesome, and generally relished, and while the 
milk and foods containing milk do not bear any great resemblance in 
appearance and flavor to meat, yet on the basis of composition and 
digestibility they may be used as reasonable substitutes for it. The 
importance of skim milk, which is whole milk minus part of its fat, 
should not be overlooked, for it may be used in place of whole milk 
in the preparation of a great many dishes. Since it costs only about 
one-half as much as whole milk, it furnishes protein much more 
cheaply than beef. The fat which skim milk lacks may be readily 
supplied if needed by using butter or less expensive fats. 

Eggs resemble in composition such animal foods as meat, milk, 
and cheese. They are less concentrated, that is, they contain more 
water than cheese, but are more concentrated than oysters and milk. 
The average egg, which weighs about 2 ounces, supplies a little over 
0.2 ounce protein and yields about 80 calories of energy, or much 
the same quantity as a gill of milk or 1 ounce of sirloin steak. With 
respect to their water content, they do not differ very greatly from 
the average value for lean meat. Egg yolk and white differ greatly 
in composition, the white containing somewhat less protein and about 
twice as much water as the yolk, and practically no fat and only a 
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very little ash. On the other hand, the yolk contains considerable fat 
and ash and is a richer food than the white. 

The digestibility of eggs has often been a matter of study and it 
has been found that in this respect they compare favorably with other 
common foods, being as thoroughly digested as meat. 

That eggs at a given price per dozen are cheaper than meat at an 
equal price per pound is very frequently true, since a smaller quantity 
will often serve a given number of people. It is well known that 
eggs require less time for cooking than most common foods, and 
would therefore also require less fuel. There are undoubtedly many 
cases in which a small saving of gas or other fuel in the preparation 
of a dish is important and there are many more cases in which a 
saving of time is a great convenience. 

When eggs or milk are used with a view to lessening the amount of 
meat eaten, dishes should be selected which are relished by the family, 
particularly when substituted for meat as the principal dish at a 
meal. It should also be remembered that an abundance of milk, eggs, 
or both, in desserts or in other dishes, means that the amount of meat 
served can be correspondingly diminished without changing the kind 
and amount of nutrients served in the meal.* 


DRIED BEANS AND OTHER LEGUMES. 


It is very commonly said that dried legumes are rational meat sub- 
stitutes, and indeed the dried legume is very rich in protein and 
energy constituents. It is interesting to remember that, in prepara- 
tion for the table by the usual methods, the cooked legume becomes 
much less concentrated, owing to the water which has been added in 
cookery, while, on the other hand, cooked meats are usually more 
concentrated than raw, since water has been removed by heat, as in 
roasting or broiling. Dried peas and lentils are used in the United 
States and the peanut is also an important legume, but the principal 
legumes undoubtedly are beans and cowpeas, the former a staple 
legume of the Northern States as well as other regions and the latter 
a common food in the South. Both are wholesome, valuable, and 
nutritious foods, and may be prepared in many ways as the principal 
dish and served in place of meat. Such legumes are lacking in fat, 
so it is rational as well as natural to add the salt pork to the baked 
beans and bacon to the cowpeas. In using pork and beans or cowpeas 
and bacon in place of meat, it may be estimated that a pint of the 
dried lugumes and a half pound of the pork has as much protein as 


1For additional data regarding the food value of milk and of eggs, see U. 8. Dept. 
Agr. Farmers’ Buls. 128, Eggs and Their Uses as Food; 363, The Use of Milk as Food; 
and 413, The Care of Milk and Its Use in the Home. 
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over a pound and a half of uncooked meat of average composition. 
This dish being rich in starch as well as in fat and proteins may serve 
as a substitute for potato and meat. Many of the uses of legumes 
have been referred to in a previous publication of the Department of 
Agriculture.* 

In Eastern countries, where conditions differ from those in Europe 
and America, the lack of abundant supply of food animals has been 
responsible for the production of a series of food products made from 
legumes, chiefly the soy bean. By ingenious processes the nitrogenous 
material and more or less of the fat which the beans contain are sepa- 
rated and made into a number of special articles of diet, for instance, 
bean cheese or bean curd, a white material not unlike cottage cheese 
in appearance, and soy, a thick brown sauce which is the common 
flavoring material as well as condiment of millions of people who 
thus supply nitrogenous material and flavor to a diet of vegetables, 
rice, and other similar foods. 

The use of bean protein separated from the cell walls and other 
fibrous material of the bean seems to be a very rational way of using 
legumes as the chief source of protein in the diet. At least this would’ 
appear to be the case from the data available regarding the use by 
Chinese, Japanese, and other oriental people of a diet in which spe- 
cially prepared bean proteid products are very abundant in compari- 
son with what has been observed in Bengal regarding a diet of cereals 
and pulse (legumes of different sorts) which are parched or pounded 
and cooked in various ways which do not involve the special separa- 
tion of the protein from the other constituents. 

Numerous experiments have shown that beans and other legumes 
when well cooked by such methods as are common in American homes, 
and when eaten in reasonable quantities, are well assimilated. 


NUTS AND NUT PRODUCTS. 


Nuts in general have a fairly low-water content and so supply a 
relatively high amount of nutritive material in proportion to their 
bulk. With the exception of the chestnut, which is rich in stareh, 
the ordinary nuts are characterized by a high percentage of protein 
and fat. It is this which on theoretical grounds makes them so 
often discussed as meat substitutes. 

Formerly nuts were eaten chiefly at dessert and at odd times. 
There has, however, been a growing tendency of late to use them in 
many different ways as staple articles of diet. Many families relish 
nut roasts and other nut dishes which can be served in place of meat, 
while sandwiches made with nut meats or peanut butter are very 
familiar, whereas only a few years ago such dishes were seldom, if 


1U. 8. Dept. Agr., Farmers’ Bul. 121, Beans, Peas, and Other Legumes as Food. 
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ever, seen. An idea of the increased use of nuts may be gathered 
from their growing importance as commercial commodities. 

Experiments which have to do with the food value of nuts have 
been reported and questions concerning their use in the diet have 
been considered in earlier publications of the Department. 


COMMERCIAL MEAT SUBSTITUTES. 


There are on the market numbers of proprietary or patent foods 
recommended by their makers as meat substitutes. For some it is 
claimed that they are made from nuts, and judging from their flavor 
and other characteristics they may be prepared from the peanut or 
other nuts, in part at least. It has been suggested that some of these 
special foods contain wheat gluten. Undoubtedly considerable 
quantities of these foods are used by those who follow some one of 
the vegetarian systems of diet, but they are not used in any general 
way as substitutes for meat in the average home. As regards com- 
position, some of these special foods supply reasonable proportions 
of protein and fat. In many cases their flavor is not very distinctive, 
but the matter of flavor is of course more or less a question of added 
seasoning, and skillful cooking would insure more palatable dishes 
than those which are sometimes served. 


MUSHROOMS AND OTHER EDIBLE FUNGI. 


Mushrooms are often spoken:of by popular writers as very rich 
in nitrogenous material and so natural substitutes for meat, but such 
statements are not justified by studies of their composition. Mush- 
rooms and other edible fungi, like more common succulent vegetable 
foods, contain a very high average of water—over 90 per cent on 
an average. The 10 per cent or so of nutritive material they contain 
is largely carbohydrates, though a little nitrogenous material is also 
present. Fat is almost utterly lacking. So it is obvious that the 
mushroom more nearly resembles in composition such a vegetable 
as carrot or turnip than it does meat. Mushrooms and some other 
edible fungi have flavor which to many palates suggests meat, oys- 
ters, or some other animal food. From the standpoint of flavor and 
palatability they are worth including in the diet, if they are relished, 
and alone or combined with other materials they can be served in 
dishes which suggest meat dishes in flavor and which satisfy the 
palate, while the nutritive value of the meal or the day’s ration can 
be made up to the desired standard by the other dishes served at the 
meal with the mushrooms. 


1U. S. Dept. Agr., Office Expt. Stas. Buls. 107, Nutrition Investigations Among Fruit- 
arians and Chinese at the California Experiment Station, 1899-1901; 132, Further In- 
vestigations Among Fruitarians at the California Agricultural Experiment Station; U. 8. 
Dept. Agr., Farmers’ Bul. 332, Nuts and Their Uses as Food. 
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A food suitable to serve as a substitute for meat because of its 
composition and also because of its savoriness is cheese. It is prob- 
able that this food would have been used much more extensively if it 
had not been for the impression which prevailed in the past that it ~ 
was indigestible and likely to induce intestinal disturbances. This 
theory has not been substantiated by the extensive experimental work 
done by the Department of Agriculture. On the other hand, the 
possibility of the use of cheese in quantity in the diet, and its whole- 
someness when thus used, have been demonstrated. 

Cheeses are of two general classes—those which are of mild flavor 
and those which are seasoned or ripened in such a way that they 
are highly flavored. The latter, like almost all highly flavored foods, 
are commonly used to season dishes made of ingredients without 
much distinctive flavor, or else are used in small quantities at a time 
to give palatability to a dish or a meal. The mild-flavored cheeses 
are the ones which are usually selected for eating in quantity and are 
the ones which may be most appropriately selected when cheese is 
considered as a substitute for meat with respect to quantity as well 
as the kind of nutritive material which it provides. The common 
mild-flavored cheeses in the United States are the ordinary factory 
or cream cheese (which is practically the same thing as English 
Cheddar cheese), cottage cheese, or sour skim-milk cheese and the 
commercial cheeses which are similar to it, the Swiss Gruyére, or, as 
it is commonly called, Swiss cheese, whether imported from Europe 
or of American make, and such foreign cheeses as Edam. 

As regards the nutritive value of cheese and the problem of its use 
in quantity, the extended experiments on the digestibility of cheese 
carried on as a part of the nutrition work of the Department of Agri- 
culture have shown that when eaten in quantity as an integral part 
of the diet and as a chief source of protein and energy in the daily 
food, it was very thoroughly assimilated. The experiments indicate 
that on an average over 95 per cent of the fat and over 95 per cent 
of the protein of the cheese are digested, and over 90 per cent of the 
energy is available for the body. These figures are practically the 
same as those obtained with meat and show that both foods are very 
thoroughly assimilated. 

The experiments were made with young men in good health and 
the diet was made up of cheese of different sorts, but particularly 
of American factory or cream cheese cured for different lengths of 
time, eaten with bread and fruit. The amounts of cheese varied from 
about one-third to nearly one-half pound per person per day. It is 
interesting to note that though the experiments as a whole were long 
continued, the subjects did not tire of the diet and in no case was con- 
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stipation, indigestion, or other symptom of physiological disturbance 
noted. 

That cheese may serve as the principal source of protein and fuel 
in the diet for a long period of time and prove satisfactory is also 
indicated by other data recorded in connection with the Department 
of Agriculture nutrition investigations. For the sake of such con- 
siderations as ease of preparation and relative economy, a young man 
lived for over two years on a diet of cheese, bread, and fruit such 
as pears and apples. He did not make a practice of regulating the 
quantities which he ate, but governed his diet by his appetite. The 
cheese used was the cream cheese or factory cheese, which is com- 
monly found in the Washington market, and the bread selected was 
the usually so-called whole-wheat bread made by local bakers. For 
the sake of securing accurate data weighings were made for a short 
time of the quantities eaten, which averaged 9.27 ounces of cheese, 
2 pounds 2 ounces of fruit (pears), and 1 pound 1 ounce of baker’s 
whole-wheat bread per day. 

On the basis of average values for composition it was calculated 
that this diet supplied 0.25 pound (113 grams) protein, 0.22 pound 
(100 grams) fat, and 0.33 pound (376 grams) carbohydrates per 
day, the energy value being 2,890 calories, quantities which are in 
fair accord with the dietary standards suggested by the Department 
of Agriculture. As previously noted, the diet was voluntarily se- 
lected and the quantities eaten were governed by appetite. The 
young man had a fair amount of muscular work, was apparently in 
good health, and did not tire of his diet. 

The idea has been advanced that the infiltration of casein with the 
fat which it contains renders cheese difficult of digestion, at least in 
the stomach, since the fat hinders the access of the gastric juices to 
the casein. Presumably, the larger the portions of cheese swallowed 
the more pronounced this would be. Such reasoning offers a prob- 
able ground for the belief that cheese should be thoroughly chewed 
before it is swallowed. To insure fine division, it has been suggested 
that it is desirable to grate cheese. Perhaps such suggestions may be 
appropriate for some sorts of cheese, but the fact that no physiologi- 
cal disturbances were noted in the Department of Agriculture ex- 
periments, when American full-cream cheese and some other sorts 
were eaten like any other food without such special precautions, 
would indicate at least that ordinary cream cheese or factory cheese 
is not particularly difficult of digestion in the stomach. As Hutchi- 
son * points out, a possible reason for the disagreeable effects, such as 
a burning sensation and other symptoms of indigestion, which certain 
kinds of cheese sometimes produce in the stomach, is that in the 
ripening process of cheese small quantities of free fatty acids are 


1 Food and the Principles of Dietetics. London, 1901, p. 145. 


368 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


produced and such acids are irritating. General experience seems to 
bear out these statements, which would of course be more applicable 
to strong cheeses used as condiments than to mild cheeses used as a 
staple article of diet. Figures are sometimes quoted regarding the 
rapidity of the digestion of cheese, but, as is usually the case, these 
of course refer simply to the time that the cheese remains in the 
stomach. For persons in health, apparently it is not a matter of 
much importance whether the food remains a little longer or a little 
shorter time in the stomach. Whether or not some kinds of cheese 
occasionally cause some distress while in the stomach, there seems no 
indication that cheese is responsible for digestive disturbances in the 
intestine where the fat and any portions of the casein which have 
escaped digestion in the stomach are almost completely absorbed. 

Interesting data have also been reported regarding the digestibility 
and food value of cottage cheese. In experiments carried on at the 
Minnesota Experiment Station cottage cheese furnished from about 
one-half to two-thirds of the total protein and not far from one- 
fourth of the total energy of a simple mixed ration. Ninety-five per 
cent of the protein in the diet was digested and 90 per cent of the 
energy was available. This of course means that the cottage cheese, 
which made up so large a part of the diet, was well digested. From 
the experimental data the conclusion was reached that cottage cheese 
made with skim milk and enriched with cream “is a cheap, digestible, 
and nutritious food, and when the materials for its preparation are 
produced on the farm it is one of the most economical foods that 
can be used. At 2 cents per quart for skim milk and 35 cents per 
quart for cream, cottage cheese compares favorably with meats at 
11 cents per pound.” 

To eat cheese with bread or with other foods is of course the most 
simple way of using it as a meat substitute and forms a commen 
meal with many laboring men in Europe where mild-filavored cheeses 
are abundant. In earlier times in the United States cheese with 
crackers, purchased at the grocery store, was a common lunch for 
the farmer who came to town with a load of produce and was a 
wholesome and rational meal, which was commonly made more 
palatable by the handful of rasins eaten with it. 

Most of us are accustomed to hot meat dishes and so would 
naturally prefer as a meat substitute some hot dish to such simple 
combinations as bread and cheese, and owing both to its consistency 
and flavor cheese is particularly well adapted to the preparation of 
such dishes. 

An extended study of the subject made by Miss Caroline L. Hunt, 
as a part of the nutrition work of the Office of Experiment Stations, 
has made it clear that the fundamental methods of cooking cheese 
are after all not very numerous and that the large number of dishes 
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which are known to the housekeeper fall into a comparatively small 
number of groups. These groups include the dishes of a sauce or cus- 
tardlike consistency in which cheese is combined with such materials 
as milk and eggs and with flour or other thickening material; cheese 
fondue, croquettes, and other similar dishes in which cheese is com- 
bined with a fairly large proportion of flour or some other starchy 
food like rice; vegetable dishes such as potatoes or cauliflower, “au 
gratin,” the cheese being added chiefly for the flavor which it sup- 
plies, though of course it adds fat and protein even if the cook does 
not realize it; cheese pastry, such as cheese straws and cheese patties, 
in which the cheese is combined with the dough or similar ma- 
terial; and toasted cheese, melted cheese, cheese omelet, and similar 
dishes. Mention should also be made of the cheese cakes so common 
in England as desserts, in which cheese or curd is combined with 
various ingredients as a custardlike filling for tarts or pies. 

In the course of the study of cheese dishes made by Miss Hunt in 
the Office of Experiment Stations and referred to above, an attempt 
was made to standardize and to reduce the cost and also the fat 
content of cheese fondue, whose ingredients are usually milk, bread 
crumbs, cheese, butter, and eggs, by substituting skim milk for whole 
milk and omitting the butter. In this way a recipe was reached 
for a dish which contained almost exactly the same amount of 
protein and also had almost exactly the same fuel value as a pound 
of meat and a pound of potatoes. The ingredients for this dish were 
1 cup of skim milk, 14 cups of bread crumbs, 14 cups or 6 ounces of 
grated cheese, and 4 eggs. Estimating the cost of a quart of skim 
milk as 3 cents, and supposing bread is 5 cents a loaf, cheese 25 cents 
a pound, and eggs 25 cents a dozen, the cost of this dish would be 18 
cents, and would serve six people. When beef is 20 cents a pound 
and potatoes a dollar a bushel (1. e., 2 cents a pound), a meal or course 
composed of a pound of each of them would cost 22 cents, and would 
serve fewer people than the cheese dish. 

In connection with the nutrition investigations of the Office of 
Experiment Stations, experiments have also been made by Miss Hunt 
on combinations of legumes and cheese which are promising as meat 
substitutes both from the standpoint of nutritive value and of palata- 
bility. Such a dish may be made, for instance, by combining grated 
cheese, bread crumbs, and finely mashed, cooked, red kidney beans 
in about the proportion of two parts each of cheese and of bread 
crumbs to four of beans. The mixture should be seasoned with salt 
and pepper and finely chopped onion or any other seasoning which 
is preferred, and formed into a roll and baked, with frequent basting. 
When thus prepared and served with tomato sauce or some other 
well-seasoned sauce, it is very similar in flavor to a meat loaf and 
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closely approximates it in chemical composition. If preferred, the 
mixture may be baked as a flat cake, which of course results in a 
large proportion of brown crust. 

In a similar way a loaf may be made of white beans cooked and 
mashed, bread crumbs, and cottage cheese, such a dish being particu- 
larly palatable when seasoned with a little finely chopped parsley, 
celery, and chives or onion. If the above roll is made with one can 
(20 ounces net) of red kidney beans, 1 cup or 4 ounces of grated 
cheese, 1 cup or 23 ounces of bread crumbs, and 1 tablespoonful of 
butter, its composition and also its fuel value are almost identical with 
these factors for a pound of round of beef with a pound of a i 
and the cheese dish would also serve a greater number. 


CONCLUSIONS. 


The housewife who wishes to substitute with greater or less fre- 
quency some other food for the meat dishes ordinarily served has a 
number of food materials at her disposal which will answer the pur- 
pose. The most common are undoubtedly fish, milk, dried beans, and 
other similar legumes, and cheese. Most persons relish meat, and it is 
doubtless true that the palatability of the diet for the majority is 
quite largely determined by the meat dishes. It is therefore desirable 
in substituting other foods for meat to take especial pains to serve 
palatable dishes which are relished by the members of the family, as 
well as materials similar to meat in composition and digestibility. 

The ways of serving fish are in general the same as those for meat. 
There are numerous palatable dishes in which eggs or milk are used 
which are well fitted to supply protein and energy in palatable form. 
The high nutritive value of beans, cowpeas, and other dried legumes 
makes this class of foods especially useful as substitutes for meat of 
vegetable origin. It is usually the custom to add considerable fat in 
cooking legumes. 

The results of extended experiments made in connection with the 
nutrition work of the Department of Agriculture have shown that 
cheese, particularly mild-flavored sorts, can be eaten in quantity for 
long periods of time without physical disturbance, and that cheese is 
very thoroughly assimilated. Owing to the large amount of protein 
and fat which it contains, cheese is well suited to serve as a substi- 
tute for meat. Many palatable dishes can be prepared in which cheese 
is the principal ingredient, and it can also be used in a variety of ways 
to season dishes made from materials lacking distinctive flavor. 


THE VALUE OF THE SHELLFISH INDUSTRY AND THE 
PROTECTION OF OYSTERS FROM SEWAGE CONTAMI- 
NATION. 


By GrEoRGE W. STILES, JR., 


Bacteriological Chemist, Bureau of Chemistry. 
STATISTICS SHOWING EXTENT OF THE INDUSTRY. 


The shellfish industry of the United States covers vast areas of 
submerged lands along the Atlantic and Pacific coasts. These tracts 
vary in width from 1 to 5 miles or more, according to the contour, 
comprising numerous indentations of the shore line. In the Chesa- 
peake Bay and its tributaries alone there are said to be more than 
175,000 acres well adapted to the growing of oysters. 

It is estimated that approximately 25,000,000 bushels of oysters, 
valued at nearly $20,000,000, were marketed in this country during 
the year 1902, and these figures may be underestimated. According 
to the statistics of the New York State Forest, Fish, and Game Com- 
mission, there are more than 6,000,000 bushels of oysters marketed 
annually in New York City alone, valued at $7,000,000, and about 
45,000 bushels of clams, worth nearly $90,000. The value of the 
escallop crop of New York for 1904 is estimated at the round sum of 
$200,000. 

According to the report of the Rhode Island State Commis- 
sioners of Fisheries for 1910, $111,883 was due that State on Jan- 
uary 1, 1910, for rental on 16,814 acres of shellfish grounds. The 
report of the Virginia Commission of Fisheries for the year ending 
October 1, 1909, shows that there were paid to the auditor of public 
accounts $76,693.76 from the fish and oyster revenues for the year 
ending September 30, 1909. The State of Virginia is said to possess 
approximately 400,000 acres of oyster grounds suitable for planting 
purposes; only about 75,000 acres, however, are considered as very 
desirable for this purpose. 

Recent statistics show that the annual oyster crop of New Jersey 
is valued at $2,250,000, representing about 3,600,000 bushels. The 
clam output amounts annually to 625,000 bushels, valued at $608,000, 
or about 23 per cent of the total production of the United States. 
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Value of oyster industry in largest oyster-producing States. 


State. Year. Kind. Amount. | Value. 
Bushels. Dollars. 
Rhodelsiand== > = oe. 34-2 oe 1905 | Market and seed oysters.........-- 916, 088 929, 963 
P Seedoysterss-s. U7 22 cee 2,551, 725 1, 603, 615 
y WCU 20+ oo See eee 5 
lp _ ties OYSLErS: 55. 35. S oases 1,135, 699 1,206, 217 
Private areas.2 o.. 45 37-22. 2 ees: 2, 847, 702 
New, Works 7s 5)... 5 Be RISES BURGOS 6 eee re Are tl aa "oe te 6 
rats eas Lovato reefs. 2. den ake ages 20, 805 sel ce 
INGUTerSG yes SP ee fae ALS ne ROOS Se Bue deen Jet oe eects | eee meme 2,135,127 1, 691, 953 
ICE ae a eee ee Deere WG ah 722 Ta: eee ..| 4,429,650 | 2, 417,674 
Ware oe creel te ote a Saree epee NOE foe oS San neers BA ee oe 7,612, 289 3, 459, 676 
(MISSISSIPPI, =. seed oe cee eee 1902" [DIF Nas 28 ccteeee ee oee ee 2, 405, 132 426, 222 
Towisianass. 1-3 hice ae Beh 1902s test ko x3 Sasi ese 1,198, 413 493, 227 
PD ORAS irae sree ak eee ae ee See O02 hs neue oh ae a eae e 343, 113 100, 359 


1 Statistics of the Fisheries of the New England States for 1905. U. S. Department of 
Commerce and Labor, Bureau of Fisheries Document No. 620, p. 82. 

Statistics of the Fisheries of the Middle Atlantic States for 1904. U. S. Department of 
Commerce and Labor, Bureau of Fisheries Document No. 609. 

Statistics of the Fisheries of the Gulf States for 1902. Extract from U. S. Commis- 
sioner of Fish and Fisheries Report, 1903, pp. 411-481. 


The extent of the industry is further revealed by the large number 
of men and women employed in the various phases of this business, 
_the hundreds of boats and vessels used, and the cost of appliances and 
equipment necessary to carry on this kind of work. 


THE OYSTER-CANNING INDUSTRY. 


The industry of canning oysters was inaugurated in this country 
about 1822 near Baltimore, Md., which was selected because of its 
close proximity and easy access to the extensive oyster beds of Chesa- 
peake Bay. For many years more oysters were canned at Baltimore 
than elsewhere, but according to recent statistics some of the Southern 
States, notably Mississippi, lead in this industry. In early times 
some difficulty was experienced in opening oysters by hand for can- 
ning purposes. However, this was later overcome by steaming the 
unshucked oysters from 10 to 15 minutes in boxes, which process 
greatly facilitates the removal of the oyster meat from the shell by 
means of a knife. The shucked oysters are then washed and packed 
in cans, weighed, passed through an exhaust chamber, sent to the 
capping machine, vented, and returned to the processing kettle, 
where they are sufficiently heated to destroy any organisms contained 
within the cans. Subsequent to this processing they are cooled, 
labeled, and packed for shipment. (Pl. XXIV, fig. 1.) 
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The following table shows the extent of the oyster-canning in- 
dustry: 


Canning and préserving oysters in the United States. 


esta STROM ES 2 69 
ee ee a ee a ee en $2, 599, 563 
Batewied oncials, clerks, etc., mumber_~-- -2--*/ 2. -__ 186 
ST et aes ie Oi ne SS 2 ae ee re de ee $120, S67. 
ener. -AVeTd re TWUMper == ee 3, 291 
(ei) SSS DES oe ee ee eee ee ee $547, 909 
PRM EMIDOLRETTOTONCE <2". SNe sk ee ee 906 
8 bt ee 2 2 ce AO ee ee ak ees ee eee $282, 857 
er uavedT cnn! Over 8 ts Sire” Se eee ee 1, 632 
ema Ce See Ee ee ee een SS le $195, 514 
Children under 16 years____-_-_-__-_- we Re oy Fae es es AL 753 
OPT RSS sae ee ee ee ee ee 2 ee ee eee $69, 538 
Miscellaneous expenses_______-_-_--___-____-_~_ feta) eh oP paar $232, 594 
Saepermaterial used _—_____________________- SKS Se? $2, 590, 872 
aa ESE NES Ee = ee se a ee $3, 986, 329 
Value of canned or preserved oysters exported, 1905_________---___ $633, 430 


The term “ cove oyster ” was originally applied to oysters gathered 
from coves on the west side of the Chesapeake Bay and which were 
famous for their size and quality. This meaning, however, has been 
lost and the term is now used to describe the ordinary canned oyster 
largely sold to “ landlubbers ” far distant from the place of packing. 

The following table shows the principal States engaged in the 
oyster-canning industry: 


Quantity and value of canned oysters, by States (canning season of 1904). 


| 
State. Number of | Watne. 

CST te ee 45S es See ee ae eee eer 457,339 | $1,340,942 
es ee ee oe Se eee eee ea 192,133 529,511 
Tae Pd. ale) SnAg es ee ree ae 148, 452 507, 373 
PaCS ERIE Oe oak a sas cates cca t cae se wame came ce nmn on sanae= 138, 878 548, 646 
SoS. so ose ee RE RS ae 2 Bi at Ree ee ee ee ere 99, 881 256, 750 
OS Tt. o Soe Se ee 2a Tee, 2) ee ae ee - Bee tee ee ere er 73,640 222,617 
(fen 0) i Es One ake EEA Sree eae 52,629 144, 273 
raters 738 a2 Sar ee PS De eee oe nas tee aan eens 37, 532 125, 600 
OL ERTS. eet nb eS ee Sp a I nlp a re oC Pie ne Parte ee 33,271 123, 700 

DD 2. bee oe a See RS SSR ee Be ein eee ane gee ae 1, 233, 755 3,799, 412 


GROWING THE OYSTER. 


The term “ oyster farm ” would undoubtedly sound strange to the 
individual residing far from the coast; however, many entire fam- 
ilies are devoting their lives to the work, and, in fact, have been 
in this business for several generations and are trained in no other 
trade. The area of these tracts of land varies in size as many of 
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the New England farms, and they are cared for and watched over 
with as much zeal and consideration. In recent years the industry 
has developed largely from the artificial beds rather than from the 
natural ones, and this is especially true of the northern oysters. The 
farms may be either leased or purchased at so much per acre from 
the State, and they are platted and staked out so that each tenant 
knows the boundaries and extent of his farm as does any dry-land 
agriculturist. The depth of water covering these tracts of land 
varies greatly. During low tide some areas become entirely bare, 
leaving the oyster exposed (see Pl. XXIV, fig. 2), while in other 
regions the water may range from 10 to 50 feet, or be still deeper in 
certain localities. The deep-water oysters are usually gathered by 
means of dredges operated by wind or steam power, while either the 
dredge or tongs may be used where the water is more shallow. 


SEED OYSTERS. 


Like other mollusks, the oyster reproduces by eggs. Each spat 
oyster is said to produce more than 1,000,000 ova in a single season. 

For a brief period after hatching, the free-swimming larve are 
carried about in the water by tides and currents for long distances 
from their native haunts. Many never mature, as they are destroyed 
by cold and by living enemies. When about 2 weeks old the young 
“spat” have secreted shells of sufficient weight to cause them to 
gravitate to the bottom of the beds, where they “set” on any object 
with which they come in contact. The young set at this stage closely 
resembles the San Jose scale in size and appearance. At the end of 
one season the individual oyster has grown to the size of a man’s 
thumb nail (see Pl. XXV). 


TRANSPLANTING OYSTERS. 


Thousands of bushels of seed oysters are sold annually for trans- 
planting purposes. They are taken from localities less favorable 
for their development and placed in waters where the conditions are 
suitable for rapid growth to maturity. The appearance, size of the 
shell, and flavor of the growing oyster are modified according to 
environment. 

Many small oysters are shipped to the Pacific coast and trans- 
planted. In that section the industry is rapidly increasing, but the 
conditions are unfavorable for spawning and the proper development 
of the native oyster. 

From 45,000 to 50,000 seed oysters are required to fill an ordinary 
flour barrel. An average carload contains from 150 to 180 barrels 
of seed oysters, which amount is sown over an area of about 5 acres. 
Within two or three years the seed oysters thus transplanted have 
grown to a sufficient size for market purposes. The average oyster 
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Fic. 1.—AN INTERIOR VIEW OF AN OYSTER CANNING ESTABLISHMENT. 


Fic. 2.—RAKING OysSTERS DURING LOW TIDE, WHEN SHELLS ARE PARTIALLY EXPOSED. 


SEED OYSTERS—ONE YEAR OLD. 


[Natural size. ] 
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when consumed is from 3 to 5 years old. Oysters taken from 
colder regions and placed in warmer waters, where the food supply 
is plentiful, develop very rapidly. 

The food of the oyster consists largely of diatoms and other 
minute organisms such as desmids and infusoria; pollen of plants 
may also have some food value. 

It is estimated that about 40 per cent of the oysters in the United 
States are obtained from natural beds, and the remainder are trans- 
planted where the oyster does not breed or grow to advantage. The 
sowing is done principally during the spring months. 

The United States Bureau of Fisheries is actively engaged in 
studying the localities best adapted for oyster culture. This infor- 
mation is acquired by numerous investigations to determine the food 
value of different waters, the specific gravity, the character of the 
floor of the sea, temperature conditions, freshness of the water, etc. 
Many native beds are rapidly becoming exhausted and the artificial 
ones must soon replace them in order to furnish an adequate supply 
to meet the increased demand. 


ENEMIES OF THE OYSTER INDUSTRY. 
NATURAL ENEMIES. 


Considered from the oysterman’s standpoint, the recognized nat- 
ural enemies of the shellfish industry are the starfish, periwinkle, 
borer, conch, and drumfish. Mussels are sometimes also considered an 
enemy, since they may be attached to the growing oyster shell in large 
numbers, depriving the oyster of the sustenance which otherwise 
would be gained. Mussels also inhibit the growth of oysters by 
crowding, which interferes with their unrestricted development. 

Young oysters may be destroyed by “sanding” or smothering 
from severe storms, or they may be killed by freezing in shoal water 
where the winters are long and rigorous. In such localities the oys- 
ters are removed to deeper water before the advent of cold weather. 

Starfish are generally caught by dredging over the beds with spe- 
cially constructed mops in which large numbers may become entangled 
and removed from the water without difficulty. Starfish feed on the 
young growing oysters by surrounding them with their rays or arms 
and sucking their body juices. Wire fences or other devices are some- 
times resorted to in different localities to protect the beds from drum- 
fish and other enemies. 


SEW AGE, 


From a public-health point of view the most serious menace to the 
shellfish industry to-day is the promiscuous discharging of sewage 
into natural bodies of water. Years ago, when present-day cities were 
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villages, there was no apprehension regarding the possibility of dan- 
ger from the wastes of man. A new condition of affairs now con- 
fronts the industry. The proper care and disposal of sewage is fast 
being recognized as essential to the preservation of the shellfish indus- 
tries by those who have seriously considered the problem. 

Unless heroic measures are at once adopted, the problem will con- 
tinue to grow in magnitude and in the same relative proportion as the 
increase of population of those cities discharging their wastes into 
waters coming in contact, directly or indirectly, with shellfish 
grounds. 

From a sanitary point of view, shellfish reflect the character of 
the water in which they are grown. If the water is free from objec- 
tionable evidence of pollution, the shellfish will likewise show a 
corresponding degree of purity. The converse is true when water 
bathing shellfish grounds is contaminated with sewage. Invariably 
serious evidence of pollution is found in the case of oysters taken 
from grounds known to receive the wastes of man’s activities. 


EVIDENCES OF POLLUTION. 


During the last three oyster seasons there have been examined in 
the bacteriological laboratory of the Bureau of Chemistry more than 
1,000 samples of oysters, clams, and water taken from representative 
shellfish layings along the Atlantic and Gulf coasts. The following 
tabulated data illustrate how the results obtained indicate the purity 
or pollution of the samples and show the confirmation of the bacterio- 
logical findings by the sanitary inspection: 


Bacteriological findings on shellfish, showing confirmation of results by 
inspection. 


Organisms per 
cubic centimeter 

(plain agar, for : : ; 
Number and three days). Gas-forming organisms in ox 


Results of bacteriological exami- 
kind of sample. bile. 


nation and sanitary inspection. 


At 25° C.| At 37° C. 


Oysters: / 
INOsplica saa 3, 800 410 | 1 oyster out of 5 showed gas in | Judged to be good; inspection 
Pic sce: satisfactory. 
2 10, 500 4,400)'|' 2/out of 5in 1e: 8... J.2225- 6... Do. 
3 10, 100 1,900 | lout of5inilc.c.andin0.1le.c.. Do. : 
Bea its 1,000 470 | 5out of showed gas inic.c.and| Condemned; inspection showed 
in 0.1 ¢. ¢.; 2in 0.01 c. ¢. very insanitary conditions. 
a ae 75, 000 20,000 | 9out of 9inle.ec.; 8ind.1e.e.; Do. 
4in 0.01 ¢. ¢. 
6.......| 200,000 40,000 | 10 out of 10 in 1e.c.; in0O.1¢. ¢. Do. 
Glamis: and in 0.01 ¢c. e. 
INO aoh ti 12,000 1,000 | 2 clams out of 5 showed gas in1]| Judged to be good; inspection 
e.c.; Lin 0.1 ¢. ¢. satisfactory. 
Soca 30, 000 19,000 | 5 out of 5 showed gas in 1c. c.; 4 | Condemned; inspection showed 
in 0.1 ¢. ¢. probable pollution. 
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The water bathing the grounds from which samples 1 to 3 were 
taken showed no gas-producing organisms in 1 ¢. ¢. or 0.1 ¢. ¢. quanti- 
ties, duplicates being planted in ox bile. The results given for the 
condemned samples, especially No. 4, show that it is not always the 
number of bacteria which prove pollution, but rather the presence of 
relatively large numbers of gas-producing organisms of the B. coli 
group which indicate fecal contamination. This sample was taken 
from a river near a large city at a point where untreated sewage was 
discharged. 

Thus it is seen that raw oysters not only refiect the character of the 
water from which they are taken, but their consumption is attended 
in a measure by the same dangers as drinking the water from the 
locality where they grow. This shows the necessity of keeping the 
water flowing over oyster layings of the same degree of purity as 
that demanded for potable purposes. 


REMEDIES FOR CONTAMINATION. 


There is but one way to correct the evil of contaminated shellfish. 
The shellfish must be either removed from sewage-polluted grounds 
or else the wastes must not be permitted to flow into the waters 
which would in any manner affect the purity of the water bathing 
these layings. Oysters, however, when grown in polluted waters, 
may be removed and placed in water free from pollution for a sea- 
son, thus giving them ample time to cleanse themselves, which they 
readily do when opportunity is afforded. 

When the shellfish interests are small and the difficulties great in 
properly caring for sewage, the logical action seems to be the re- 
moval of the shellfish. However, there are many other reasons, 
aside from the shellfish interests, why natural bodies of water should 
be protected against sewage pollution. The general health of any 
community is made better by good sanitary environment, and the 
purity of the drinking water of every city is an extremely important 
factor in its future history. Disease may even be contracted by 
bathing in impure water. In some localities the sewage has literally 
killed the fish, where once the streams afforded a plentiful supply. 
From the esthetic standpoint alone, some of our once beautiful bodies 
of water have been ruined for boating and other pleasurable pur- 
poses, all because these places have been used as cesspools and dump- 
ing grounds for all sorts of factory and human waste. 

The shellfish industries of the United States are extremely im- 
portant in furnishing a source of food supply for millions of people, 
and these industries should receive the proper care and protection 
against sewage pollution, so as to place them on a plane above any 
possibility of unwarranted criticism. 
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There are numerous instances on record where infected raw shell- 
fish have been held responsible for the causation of typhoid fever, 
gastro-enteritis, and other intestinal disorders. In most cases the 
difficulty has been traceable to oysters which had been “ floated ” in 
polluted water. This process generally consists of taking the oysters 
while in the shell from their natural beds and placing them in water 
containing a lower salt content than that required for their develop- 
ment to maturity. The oysters are placed on rafts constructed with 
false bottoms, which are usually located near the shucking establish- 
ment. Here they remain for one or two changes of tide, permitting 
the fresher or “brackish” water to “plump” them, resulting in 
whitening the oyster, increasing its size, and reducing its salt con- 
tent. There is no objection to “ floating” or “ drinking ” oysters in 
pure waters having the same salt content as that in which they have 
grown to maturity. 

Although ordinary cooking may reduce the bacterial content of 
oysters, it does not kill all disease-producing organisms. In order 
to have raw oysters free from pollution they must be grown on 
beds or floated in waters not subject to sewage contamination, and 
they must be opened in a sanitary manner, placed in clean con- 
tainers, washed in pure iced water, and kept properly cooled until 
ready for consumption. 


THE MIGRATORY MOVEMENTS OF BIRDS IN RELATION 
TO THE WEATHER. 


By WELLS W. CookgE, 
Assistant, Biological Survey. 


INTRODUCTION. 


Accurate knowledge of the periodic movement of birds is essential 
as a basis for intelligent study of their economic relations, and is 
equally necessary for intelligent effort for the protection of migra- 
tory species—two subjects which form important parts of the work 
of the Biological Survey. Ever since its organization the Survey 
has devoted much attention to collecting data on food habits and 
migration, and interest in these investigations is widespread. Thus 
more than 2,000 observers in the United States and Canada have 
contributed notes on bird migration. Some of these notes cover only 
the dates of arrival of a few birds for a single season, others form 
an elaborate résumé of both spring and fall migration at a given 
locality for 25 years or more. The whole, aggregating more than 
400,000 records, forms the largest mass of migration data ever 
assembled in this country. 

To ascertain the relation of bird migration to the weather, two 
things are essential: (1) Records for many years of the times of 
arrival of birds, made by a thoroughly reliable and competent ob- 
server constantly in the field; (2) observations taken in a district 
without mountains or valleys, which might interfere with the course 
of migration.’ 


MIGRATION WAVES AND TEMPERATURE WAVES. 


In the middle of May, 1882, the whole city of Washington swarmed 
with large flocks of brilliantly colored birds. Scarlet tanagers, 
orchard orioles, and rose-breasted grosbeaks by the score flitted 
through the Mall and flashed among the trees of parks where ordi- 
narily a half dozen would be a full season’s quota. Rare species 
were common, and among them were warblers never before seen in 
Washington in spring. Even the Cape May, the mourning, and the 


1In the first part of this article use has been made of the notes of Dr. J. C. Hvoslef, 
of Lanesboro, Minn., who contributed excellent memoranda for 10 consecutive years. 
His work was supplemented by that of several other observers immediately south of 
Lanesboro. The latter part of the article is based on the combined records of all our 
migration observers. 
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Nashville warblers, the rarest of the regular migrants, were not un- 
common. What had happened? A “bird wave” had met an un- 
favorable “weather wave” and its progress had been temporarily 
arrested. It was the height of the migration season, when untold 
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Fia. 30.—Northward migration of the summer warblers, compared with the advance of spring. 


thousands of aerial voyagers were speeding along the main chain of 
the Alleghenies toward their summer homes. Suddenly they were 
met by a sleet storm of such severity as not only to block their 
further northward progress, but to force them to descend from the 
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mountains to the shrubbery of the Coastal Plain in order to obtain 
food. The storm continued to the north of Washington for more 
than a week, while in the South fair weather tempted additional 
thousands to continue their migratory flight until they reached the 
inhospitable zone. The result was a “tidal wave” of birds never 
before or since equaled in the neighborhood of Washington. 

This is a striking illustration of the fact that bird migration occurs 
in what may fitly be called “ waves.” Moreover, the relation of the 
weather to bird waves is that of cause and effect. Disconnected bird 
parties traveling northward are arrested by a cold snap, and suc- 
ceeding swarms are similarly delayed until a great migrant host is 
waiting to continue its progress northward as a pronounced “bird 
wave.” ; 

It is not to be understood, however, that bird waves and tempera- 
ture waves are always synchronous. Indeed, if a chart showing the 
weather waves at a given place for a series of years is compared with 
a similar chart showing the bird waves, the lack of uniformity is 
such as to suggest that there can be no relation between migration 
movements and the weather. Thus one season at Lanesboro, Minn., 
during the first week in May, the temperature was above normal and 
a great bird wave flooded the woods with songsters. The next year 
the same species came five days earlier, apparently because of a warm 
wave that carried the mean temperature far above the average. But 
the following year one of the most pronounced bird waves of the 
season occurred on the last day of April, when, although the tem- 
perature was far below normal, the birds arrived almost a week ahead 
of their usual dates; and notwithstanding the continuance of cold 
weather for the next three weeks, the birds kept coming, two-thirds 
of them earlier than usual. The largest bird wave ever recorded at 
Lanesboro, Minn., was on May 9, 1891, when after several days of 
cold the temperature rose suddenly some 20° above normal. Yet in 
another year the largest number of arrivals was on May 7, the last 
of three days of increasing cold, when the temperature was fully 20° 
below normal. 

Evidently it is impossible to foretell what bird movements will 
accompany any given set of weather conditions. It may seem that a 
certain storm has held back the travelers, but another year, under 
apparently identical conditions, the birds may continue northward in 
spite of a storm. Birds fail to arrive when circumstances seem pro- 
pitious and again come in myriads when conditions seem adverse. 


EXPLANATION OF MIGRATION UNDER APPARENTLY UNFAVORABLE 
CONDITIONS. 


The probable explanation of these wide departures from the inti- 
mate connection that has been supposed to exist between bird migra- 
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tion and the weather is found in the fact that migration does not 
progress uniformly, but is a series of advances interspersed with pe- 
riods of rest or inactivity. The average daily advance of migration 
northward in spring in the Mississippi Valley is only 23 miles, or 
scarcely more than a half hour’s flight; but since there are many 
stop-over nights on the migration journey, it follows that on each 
night of flight a correspondingly greater distance must be covered. 
Probably few night migrants make less than 100 miles at a flight, while 
spurts of 200 miles or more must be very common. The records of 
migration near the Mississippi River during one spring indicate that 
the purple martin made nearly the whole trip from southern 
Louisiana to southern Manitoba in 12 nights (120 miles a night), 
although 70 days were spent between the two places. A study of 
the weather map and of the records of the migration observers makes 
it probable that the fox sparrow, brown creeper, ruby-crowned king- 
let, yellow-bellied woodpecker, field sparrow, and purple martin, 
which were noted at Lanesboro, Minn., the morning of April 1, 1888, 
had traveled the night before from at least as far south as Daven- 
port and probably from Keokuk, Iowa. 

It must frequently happen that migrating birds pass from aus- 
picious into adverse weather or are caught by sudden storms and 
forced to alight. Next day, when they are noted as arrivals, they 
are recorded as having migrated during unfavorable weather, such 
records going to swell the percentage of exceptions to the supposed 
rule that birds prefer good weather for migrating. 

During spring migration it is probable that birds do not start in 
the evening except under favorable conditions, and when these 
conditions hold throughout the night the flight northward is 
greatly prolonged. This probably explains a hitherto unnoted fact 
brought to light by a study of the migration data in the Biological 
Survey. After the northward movement has been checked and then 
resumed, the birds do not stop when they have made up for lost time, 
but keep on until they are in advance of their normal position. Sev- 
eral striking examples of this appear in the Lanesboro notes—in fact, 
examples are numerous enough to warrant the assertion that in every 
great migratory movement there are numerous individual birds which 
are ahead of their normal time. 


MIGRATION AND TEMPERATURE. 


On the night of March 13-14, 1904, an innumerable host of Lap- 
land longspurs, migrating northward in southern Minnesota, en- 
countered a heavy fall of soft, damp snow. Weighted by the clinging 
flakes, the birds dropped to earth, and a large proportion perished. 
The death toll on the hard, icy surface of two small lakes was 
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estimated at 750,000, while the number of lifeless bodies scattered 
over the. 1,500 square miles of territory covered by the disaster was 
beyond computation. Such tragedies are fortunately rare, and yet 
so fickle is the spring weather that early migrants, to be successful, 
require constitutions hardy enough to withstand wide variations in 
temperature. 

There is no definite temperature to which a bird is confined during 
migration. The insistent crescendo call of the ovenbird is associated 
in our minds with the full verdure of May woods, and yet the bird 
has been known to arrive in a snowstorm. While it prefers a tem- 
perature of about 55° F., the thermometer at the time of its appear- 
ance in southern Minnesota varies from near freezing to full summer 
warmth. Computations of the temperature at the time of arrival of 
several other common species (so well known and conspicuous that 
they could hardly fail to be seen as soon as they reached the home 
of the observer) show variations of from 14° to 37°, the average 
variation being 24°. During March, April, and May, in the Missis- 
sippi Valley, the thermometer rises about 1° for each two days, so 
that a difference of 24° would be equivalent to about 48 days’ 
variation in the time of migration. 

The later migrants are able to adapt themselves to temperatures 
of from 70° to 40° F., while the early ones ordinarily experience 
variations of from 45° to 15°, and are able to endure still greater 
cold. Thus the hoarse caw of the earliest crows is heard in southern 
Minnesota at an average temperature of 12° below freezing, and the 
birds can survive a sudden drop of as many degrees below zero. 


MIGRATION GOVERNED BY AVERAGE WEATHER. 


Birds do not migrate by chance. The habit of migration has been 
evolved through countless generations, and during this time birds’ 
physical structure and habits have been undergoing a process of 
evolution to adapt them to the climatic conditions of their summer 
homes. In spring and early summer the climatic conditions are de- 
cidedly variable, and yet there must be some period that has on the 
average the best weather conditions for the bird’s arrival. During 
the ages habits of migration have been developed under whose in- 
fluence the bird so performs its migratory movements that on the 
average it arrives at the nesting site at the proper time. 

The word “average” needs to be emphasized. It is the average 
weather at a given locality that determines the average time of the 
bird’s arrival, and the average subsequent weather is the governing 
factor in deciding when the nest shall be constructed and the eggs 
laid. In obedience to physiologic promptings, the bird migrates at 
the usual average time and proceeds northward at the usual average 
speed unless prevented by adverse weather. But, unfortunately for 
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birds, these average weather conditions are interspersed with occa- 
sional drops of temperature that reduce insect-eating birds to the 
verge of starvation. The purple martin, being an early migrant, is 
peculiarly liable to such accidents. A storm in late June, 1903, in 
southern New Hampshire swept the air of the bird’s insect prey for 
so long that all the young birds starved in their nesting boxes and a 
large proportion of the old birds perished. Conversely, birds go 
south in fall until they reach a district where usually they can ob- 
tain sufficient food throughout winter. But sometimes they do not 
go far enough to be out of reach of an exceptional blizzard. The 
coast of South Carolina was visited in February, 1899, by a heavy 
snowstorm, with the severest cold known there in two hundred years. 
Thousands of fox sparrows, snowbirds, and woodcock starved, and 
probably nine-tenths of the bluebirds and pine warblers shared their 
miserable fate. 

The soundness in general of the birds’ instincts is vindicated by 
the fact that all these catastrophes, appalling though they are, do not 
permanently diminish the bird population. Provided bad weather 
has not permanently reduced the food supply, the birds eventually 
regain their former numbers. 

Take the striking case of the bluebird. The winter of 1894-95 
killed off so many of the bluebirds east of the Mississippi River that 
in the spring of 1895 not a bluebird warble was heard in many a 
town where the year before there had been a full chorus. Since then 
their numbers have gradually increased, until now, were it not for 
persecution by the English sparrow, the ever-welcome bluebirds 
would be as numerous as ever. 


BIRDS PREFER MIGRATING IN WARM WEATHER. 


It is well known that migration is retarded by severe cold weather 
and is accelerated by unusually warm weather. The 10 years of 
observations at Lanesboro—the most accurate record that has ever 
been made in the United States—show about 50 per cent more arrivals 
during the warmer than during the colder days. The number of 
birds that migrate during periods of low temperature is, however, 
surprisingly large, and it might be objected that many of the birds 
recorded during cold days really came unnoticed during a previous 
warm spell, but the chances are that the errors of omission would 
count most heavily in the opposite direction, since shivering birds are 
apt to sink into silence and seclusion, while on warm days both melody 
and motion betray their presence. 

A rise in temperature is interpreted by the birds as a signal for 
migrating. At the end of a cold snap that has halted the advance, 
the birds do not wait until the mercury rises to normal, but start 
north as soon as there is a marked change for the better. The Lanes- 
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boro records show just twice as many instances of arrival during a 
rising as during a falling temperature; and the average temperature 
of the two days before a bird arrives, when calculated for a series of 
years, is always less than the average temperature of the day of 
arrival. 

Every student of bird migration has noticed that in an unusually 
early spring the first migrants arrive ahead of their average dates. 
Thus in Washington during March and April, 1910, almost every 
species anticipated its usual date of arrival. But it is seldom, if ever, 
that such untimeliness continues throughout an entire season, nor is 
any entire season likely to be later than usual. Indeed, seasons are 
such combinations of warm and cold waves that the average date of 
arrival for the whole migration peried is remarkably uniform. At 
Lanesboro the average date of arrival for all species is April 25; 
the extremes vary less than four days, and the average variation from 
year to year is only a single day. 

It has already been stated that each species prefers to arrive at its 
breeding grounds when the average temperature is within certain 
definite limits. Thus the Baltimore oriole arrives in southern Minne- 
sota. when the thermometer ranges around 55° F., but it does not 
follow that the oriole will appear in spring as soon as the temperature 
rises to that degree, nor that the bird never arrives before the temper- 
ature reaches that point. One spring at Lanesboro the 10 days from 
April 13 to 23 averaged 10° warmer than the oriole’s preferred tem- 
perature, but no orioles appeared until May. Another year the Bal- 
timore oriole appeared at Lanesboro when for two weeks the ther- 
mometer had not risen above 48° F. The point to be emphasized is 
that a knowledge of weather conditions in any given season is not a 
basis for deducing the time of arrival that season of any particular 
species. 

BIRDS CAN NOT FORETELL WEATHER CHANGES. 

One morning in October the base of the Statue of Liberty in New 
York Harbor was covered with the dead bodies of birds that had 
struck against the light during the previous night. More than 175 
were picked up, and a larger number had fallen into the sea, all ~ 
victims of this one light during a single night. Similar destruction 
occurs during each storm of the migration season. Whirled by the 
tempest until they lose all sense of direction, with the landmarks 
hidden by enveloping clouds, the birds are lured to death by a beacon 
light penetrating the mist. A continuous red light or a flashing 
intermittent light of any color does not attract them, but a steady 
white light is irresistible. 

Nor are man’s beacons the only agents destructive to migrating 
hosts. The night of October 10, 1906, flocks of migrants over Lake 
Huron were caught by a snowstorm and forced into the waves, and 
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according to an observer on the eastern shore 5,000 dead birds to the 
mile were strewn along the sands—only a part of those that perished. 

The frequency of these disasters proves that birds can not foretell 
the weather. No bird starts on a migratory flight during a rain or 
in a dense fog or against a chilling blast, and yet thousands of birds 
each year are found near lighthouses and along the shores of large 
bodies of water under just such weather conditions, showing that 
after starting they met or were overtaken by the storm. The early 
settlers in the Mississippi Valley noticed so often that an exception- 
ally heavy flight of ducks and geese moving straight south at a high 
altitude was soon followed by a severe storm that they came to have 
great faith in the birds as weather prophets and believed that they 
could actually foretell an approaching tempest. It is more probable 
that the birds began to migrate at the first signs of the storm and 
outstripped it in their southward flight. 


BEGINNINGS OF MIGRATION. 


It may be safely stated that the weather in the winter home has 
nothing to do with starting birds on the spring migration, except 
in the case of a few, like ducks and geese, that press northward as 
fast as open water appears. There is no appreciable change in tem- 
perature to warn the hundred or more species of our birds which 
visit South America in winter that it is time to migrate. It must 
be a force from within that makes them spread their wings for the 
long flight. The most important duty of the individual bird is the 
perpetuation of the species, and the impulse which annually starts 
the bird north toward its breeding grounds is physiological. 


UNIFORMITY OF ARRIVAL. 


Were the surface of the earth level and the climate absolutely uni- 
form, birds would arrive at a given place on approximately the same 
day each year, but the records for a series of years at any given 
locality show considerable variation in the dates of arrival. Part 
of this variation is undoubtedly due to errors of observation, for 
series of notes on the same species by different observers in neighbor- 
ing localities often show highly improbable differences in the appar- 
ent regularity of arrival. In the records of the Biological Survey 
the best example of uniformity in arrival is that of the chimney 
swift at New Market, Va., as noted by George M. Neese. The dates 
of each year from 1884 to 1906 are, respectively: April 16, 16, 15, 16, 
16, 11, 9, 15, 21, 14, 15, 14, 12, 7, 16, 14, 16, 12, 11, 9, 12, 12, 10. 
The three days, April 14, 15, and 16, include more than half the 
years, the average date is April 13, and the average variation from 
this date is only 2.2 days. Usually, however, the recorded dates of 
arrival of a species vary irregularly from 10 to 14 days, with an 
average variation of a little more than 3 days. These variations and 
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the date of arrival on its nesting grounds depend on the combination 
of storm and fair weather met during the journey. 

The arrival of a migrating bird in any district south of its final 
goal depends not so much on the local temperature of that district 
as on its geographic relation to the place of nesting. The summer 
warblers, for instance, which nest in Manitoba, doubtless spend the 
winter in South America and probably start north in March, arriv- 
ing in Manitoba the middle of May, where they find an average tem- 
perature of about 48° F. As this is the time they begin summer 
housekeeping, it is evident that these warblers obtain an abundance 
of food at this temperature. Leaving South America with the ther- 
mometer higher than 70° F., throughout the entire trip they are in 
a temperature warmer than is required for their food supply, and 
it is only during severe storms or unusual cold that climatic condi- 
tions delay their northward progress. 

Thus over the whole flight way between the winter and summer 
homes, local weather conditions have little influence on the average 
time of the bird’s arrival, except when it nears its breeding grounds. 
Then it approaches a critical zone, where its migratiou 1s very hkely 
to be affected by the weather. The summer warbler usually finds in 
Louisiana a temperature of 70° F., and a drop of 10° would hardly 
retard its progress; but if, just before it reached Manitoba, the tem- 
perature should fall from 48° F. to 38° F., 1t would probably fold 
its wings and wait. 

FALL MIGRATION. 

The data available for the study of fall migration are much less 
in quantity, as well as less reliable, than those on spring migration. 
It may be said, however, that almost without exception the beginnings 
of fall migration have no relation whatever to the weather. Most 
species migrate as soon as the young are able to care for themselves; 
others begin molting then and start on their southward trip when 
their new fall suits are ready. Many species begin to go south in 
July and most of the others early in August, long before the fall 
storms have lessened their food supply, and, indeed, at the time when 
food is most plentiful. 

After the tide of fall migration is in full swing, its advance 1s 
varied by alternating storms and fair weather, as in spring, but with 
exactly opposite effects; instead of delaying migration, a fall storm 
causes the departing hosts to hasten their movements before the chill- 
ing northern blasts. In spring the larger part of migration occurs 
with a rising temperature; in fall a still larger percentage occurs 
when the temperature is falling. 

MIGRATION AND WIND. 


During spring migration the direction of the wind seems to have 
little if any effect on the movements of birds. Arrivals were noted 
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at Lanesboro, Minn., 102 days when the wind was south, southeast, 
or southwest, as against 96 days when the wind was north, northeast, 
or northwest. Thus the birds migrated with the wind against them 
just about as frequently as with the wind in their favor. Observa- 
tions at the lighthouses of southern Florida point to the same conclu- 
sion. The Biological Survey has the records for many years of each 
night in spring on which birds were noted passing the lights. These 
migrants had just reached Florida by a flight over the ocean from 
Cuba. One might expect them to wait for a favoring wind before 
starting to sea, but the records indicate that they paid no attention 
to the direction of the wind. 

In fall it seems to be different, but it must be remembered that 
most that has been published on the interrelation of bird flights and 
the wind in fall refers to the late migrants, which have waited 
until they are forced south by the advance of winter. The larger 
part of fall migration occurs in late summer and early autumn, be- 
fore the equinoctial storms set in and the temperature drops. There 
is no reason for believing that the movements of birds at this time 
have any more intimate relation to the direction of the wind than in 
spring. It is true that late migrants hurry southward with a north 
storm and halt on the advent of a south wind, but the real cause of 
the southward journey is probably the cold ‘that accompanies the 
north wind. 

EQUAL FLIGHT LINES. 


Another question arises: Do the individuals of a given species 
migrate along the Atlantic slope at the same time and at the same 
average temperature as those in the Mississippi Valley’ or on the 
Pacific coast? Few species extend their range from ocean to ocean 
and are also so common and well known that sufficient data con- 
cerning them have been accumulated to permit definite deductions. 
But a study of several wide-ranging species makes it certain that 
each one is a law unto itself, and that it is not safe to reason from one 
species to another, even if closely related. Thus the purple martin 
and the cliff swallow both desert the United States during winter 
to sojourn in South America; both return to the United States in 
spring and breed from the Atlantic to the Pacific; but while the 
purple martin keeps approximately the same temperature in its ad- 
vance along the coast and the interior, the cliff swallow moves up 
the Mississippi Valley at a much lower temperature than along the 
Atlantic coast, and, indeed, orders its movements with less relation 
to the progress of the season than any other bird so far studied. 

The summer warbler is so abundant and well known that volumi- 
nous records of its migrations are on file in the Biological Survey. 
It observes a very regular spring schedule, as is shown by the accom- 
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panying map (fig. 30)—the first of the kind ever published in this 
country—giving the spring advance of the season, as shown by 
isotherms, in comparison with the corresponding equal flight lines or 
isochronal lines of the summer warbler. This bird was selected be- 
cause it winters entirely south of the United States and during migra- 
tion occurs from ocean to ocean and from the Gulf of Mexico to 
Canada. By April 10 the warbler is noted across the whole country 
from South Carolina to California. At this date the foremost rank 
of birds—the equal flight line of April 10—is closely coincident with 
the isotherm of 62° at the Mississippi River, slightly in advance in 
South Carolina and Arizona, and still farther north on the Pacific 
slope. These differences in the West constantly increase as the season 
advances. 

During the 10 days from April 10 to April 20 the isochronal line 
of the summer warbler moves to Virginia, southern Illinois, and north- 
ern California, which brings it on April 20 approximately along the 
isotherm of 58°. The birds have moved north faster than the season. 
During the whole trip from the Gulf of Mexico to Canada, for each 
10 days of the spring flight there is a remarkably uniform drop of 
4° in the average temperature at which the van of migration is mov- 
ing, and while the earliest migrants reach the United States when 
the daily mean temperature is about 60° F., those which nest in north- 
ern Canada reach their northern summer home when the daily mean 
temperature is below 45° F. 

On April 30 the earliest summer warblers have reached northeast- 
ern Nebraska, while to the westward the van is 350 miles in the rear 
and is just appearing in southeastern Colorado. This retardation 
of migration is due to the increasing elevation of the land from the 
Missouri westward, which causes a decrease of temperature. On the 
great western plains, where the slope is about 6 feet to the mile, bird 
migration is retarded on the average one day for each 300 feet in- 
crease in altitude. For steeper slopes there is still greater retarda- 
tien of migration relatively to the increase in altitude. 

On the Pacific coast, from April 10 to 20, the summer warblers ad- 
vance about as fast as the spring, but within the next 10 days they 
appear in southwestern British Columbia, having averaged 75 miles 
a day—two and one-half times the speed of those on the Atlantic 
slope; also in these 10 days they have gone from a temperature of 
58° F. to one of 48° F., while the eastern birds were dropping from 
58° F. only to 54° F. 

The map shows also some interesting facts as to the route of the 
migration flight. All the numerous el of the summer warbler’s 
arrival in southern Texas from San Antonio to Brownsville are later 
than those of northeastern Texas, showing that the early migrants 
reach the northeastern part of that State by a direct flight over the 
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Gulf of Mexico, while the late birds in southern Texas probably 
travel by a land route through Mexico. Similarly the dates of spring 
arrival are earlier in northern Georgia than in southeastern Georgia 
and northeastern Florida, indicating that the earliest migrants across 
the Gulf of Mexico fly far inland before alighting. 

The summer warbler arrives at Edmonton, Alberta, earlier than 
at central Montana, 400 miles south. Evidently the Edmonton birds 
do not come from the south, neither are they from the southeast, for 
migration is no earlier in southern Manitoba than it is in central 
Alberta. Hence they must come from the southwest, though this 
necessitates their crossing the main range of the Rocky Mountains, 
which at this season is still cold and partly covered with snow. 


CONCLUSION. 


The foregoing facts show conclusively that weather conditions 
are not the cause of the migration of birds, but that the weather, by 
influencing the food supply, is the chief factor which determines 
the average date of arrival at the breeding grounds. Migration is 
undertaken in response to physiological changes in birds, and the 
date of starting, in the case of most species, bears no relation what- 
ever to the local weather conditions in the winter home. The weather 
encountered en route influences migration in a subordinate way, re- 
tarding or accelerating the birds’ advance by only a few days and 
having slight relation to the date of arrival at the nesting site. 

Local weather conditions on the day of arrival at any given locality 
are minor factors in determining the appearance of a species at that 
place and time. The major factors in the problem are the weather 

conditions far to the southward, where the night’s flight began, and 

the relation which that.place and time bear to the average position 
of the bird under normal weather conditions. Many, if not most, 
instances of arrivals of birds under adverse weather conditions are 
probably explainable by the supposition that the flight was begun 
under favorable auspices and that late in the night the weather 
changed. Spring migration usually occurs with a rising temperature 
_and the movements of autumn with a falling temperature. In each 
case the change seems to be a more potent factor than the absolute 
degree of cold. 

The direction and force of the wind—except as they are occasionally 
intimately connected with sudden and extreme variations in tempera- 
ture—seem to have only a slight influence on migration. 

_ Another conclusion equally apparent is that neither the time of 
migration, the route, nor the speed of one species can be deduced 
from records of other species, even though closely related; in other 
words, each species and even each group of individuals of a species 
is a law unto itself. 


COOPERATION IN THE HANDLING AND MARKETING OF 
FRUIT. 


By G. HAroLtp POWELL, 


Pomologist and Acting Chief, Bureau of Plant Industry. 
INTRODUCTION. 


The handling and marketing of crops through cooperative asso- 
elations is more highly developed in fruit growing than in any other 
agricultural industry in America. These organizations are formed 
to purchase the supplies used in the production and marketing of 
the crops, to standardize the harvesting, handling, grading, and 
packing of the fruit, to sell the fruit of the members as a unit under 
whatever system of marketing is adopted, to prevent disastrous com- 
petition by bringing about an equitable distribution throughout the 
country, and to handle the fruit business in other ways collectively 
rather than individually whenever it can be done more economically 
and effectively. There are several hundred of these associations 
among the fruit growers of the Western States and a number that 
are successful among the fruit growers in the central West and 
along the Atlantic coast. 


COOPERATION IN THE WEST. 


Fruit growing is a highly specialized industry in the Western 
States. The growers there have often had extensive business experi- 
ence before engaging in horticulture. The industry in the West is 
confined to the valleys and foothills or is more or less geographically 
localized in other ways. Land values are usually high in com- 
parison with the price of land in the East, cultural practices are 
more expensive and intensive, the markets are thousands of miles 
distant, and the problems of production, transportation, distribution, 
marketing, and legislation are too complex for the average individual 
grower to meet and solve alone. Under these conditions cooperative 
effort is a business necessity, just as the consolidation of capital in 
other industries is necessary for its own preservation. The produc- 
tion, buying, distribution, and selling of crops must be accomplished 
by working together. Things must be done in a large way if the 
fruit grower is to deal on the same level with the combinations of 
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capital with which his product comes in contact at every step from 
the orehard to the consumer. The western fruit growers have there- 
fore formed associations of various kinds to work out the problems 
that confront them. 

At the foundation of the semiarid western horticulture lies the 
necessity for irrigation, and the irrigation systems, which are largely 
owned and controlled by the farmers, form a common tie which binds 
them closely together and makes cooperation in other things more 
easily accomplished than is the case in the humid fruit-growing 
sections of the East. They may cooperate to protect the orchards 
from insect pests and diseases or from frost, to pick the fruit, to pre- 
pare it for shipment, and to direct its distribution, storage, and mar- 
keting. They may own outfits for spraying and fumigating, packing 
houses that cost thousands of dollars, and storage plants of large 
capacity. They may develop a system of distribution and of market 
reporting which keeps them in daily touch with the markets in every 
part of the United States and Canada and with the general move- 
ment of fruit in transit. They may advertise their products exten- 
sively and through their organizations handle the legislative and 
other public-policy questions that vitally affect the industry. 


COOPERATION IN THE EAST. 


In the central and eastern parts of the country the growing of fruit 
is not usually specialized or localized. It is more likely to be an 
incidental feature of the general agriculture of a community. It is 
slowly developing into a specialized industry, especially in many sec- 
tions of the East and South, though it is still largely in the hands 
of men whose only experience has been gained on the farm. In the 
eastern half of the United States, where irrigation is not required, 
the difficulties of production are more easily overcome, competition 
among fruit buyers is more or less keen, markets are comparatively 
close at hand, and the problems of transportation and of marketing 
are not as acute as they are with the western fruit grower. 

The need of cooperation has not faced the eastern fruit grower as 
squarely as it has the grower in the West. Hence, the cooperative 
movement has been of slower development in the East, except in such 
industries as grape growing in western New York and the citrus-fruit 
industry in Florida, where the stability of the capital invested has 
been threatened as a result of a haphazard system of individual dis- 
tribution or of local selling and marketing. Under these conditions 
there have been formed virile organizations of growers for the dis- 
tribution and marketing of the products, and such organizations 
when properly directed have been successful. 


— > 
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THE INDIVIDUALISM OF THE FARMER. 


Cooperation among farmers is more difficult to effect than the con- 
solidation of capital in other business enterprises. The farmer is the 
most individualistic of American citizens. It is not easy for him to 
transact his business with his neighbors. Independence in handling 
his affairs is a tradition that has been his for generations. He would 
rather conduct his business man to man, as his fathers have done be- 
fore him, unless necessity compels him to do otherwise. The co- 
operative movements that have been organized among prosperous 
fruit growers have usually failed. The social, the political, or the 
altruistic motives have not been strong enough to hold a group of 
money-making farmers together. The only successful cooperative 
efforts until recently have been those which have been born of des- 
perate necessity. 

Cooperation must be effected when the fruit industry is at low ebb 
to have the virility to live in the face of the attacks to which all such 
efforts are at first subjected, but after the growers have learned the 
power of cooperation as a business opportunity, their organizations 
become permanent and exert a powerful influence in the development 
of a better social life and, through their participation in the progress 
and management of rural affairs, in the development of a better citi- 
zenship. No other ageney is so powerful in bringing about better 
farming, better methods of handling the industry, a greater prosper- 
ity, and a better community than a group of farmers who are suc- 
cessfully organized to protect and develop their agricultural interests. 
The American farmer is beginning to realize that the powerful in- 
fluence of consolidated capital has been the source of the tremendous 
industrial progress of the last generation. He is beginning to take 
a greater interest in the possibilities of cooperative action when ap- 
plied to his own problems. 


FUNDAMENTAL PRINCIPLES OF COOPERATION. 


There are many kinds of cooperative associations among the fruit 
growers of the United States. Im a nonprofit association, which 
represents the ideal type of cooperation, the members usually have 
an equal voice in its management and share proportionately in its 
benefits and risks. Such an organization is a voluntary industrial 
democracy in which the fruit growers manage and control the dis- 
tribution and marketing of their own products. Every member of 
the association is a bona fide producer and his fruit is handled 
exclusively by the association. All of the operations are carried 
on at cost, and after operating expenses, depreciation, and a reason- 
able interest on the capital invested in the equipment of the associa- 
tion are deducted, the profits are distributed to the members in 
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proportion to the amount of business each has transacted through the 
organization. The powers of the association are vested in a board 
of directors selected by the growers, who manage and contro] its 
affairs and business through officers or agents appointed by it and 
subject to its advice and direction. 


THE ORGANIZATION OF A COOPERATIVE ASSOCIATION. 


The first step in organizing a cooperative association is to incor- 
porate it under the laws of a State. This usually has to be done 
under the laws that authorize the formation of stock or membership 
corporations, as few of the States have provided for the incorpora- 
tion of nonprofit cooperative agricultural or horticultural associations. 

The association needs to be incorporated on broad lines. The 
articles of incorporation should set forth the purpose for which the 
association is formed and should provide for every activity in which 
it may wish to engage. They should define the principal place of 
business, the life of the association, the number and power of the 
directors, the voting power and property rights of the members, the 
amount of the capital stock, and all other things of a general nature 
that are needed to be included in the incorporation of such a body. 

A code of by-laws needs to be adopted for the government and 
management of a cooperative association. The by-laws should define 
the method of exercising the power of the corporation through the 
board of directors and the officers appointed by it, the conditions sur- 
rounding the admission of members, the dues or stock to be paid by 
each, and the conditions surrounding the same. They should provide 
broad powers for the manager, including the supervision of the har- 
vesting, grading, packing, distribution, and sale of the fruit, or for 
such of these operations as the association may wish to perform. 
They should define the grades to be adopted by the association for 
each kind of fruit. They should contain a provision by which the 
grower gives the association the exclusive right to market the fruit, 
with the possible exception of the lowest grades, and to harvest, 
grade, and pack the same. This includes the selling of the fruit for 
the members either as individuals or through pools of fruit, a penalty 
to be collected by the association for every package sold outside of the 
association. These objects are attained by the signature of the farmer 
to the by-laws of the association, or the association may require a 
special contract to be executed with the cooperating member. 

The methods of providing money for operating expenses, such as a 
fixed assessment against every package of fruit handled by the asso- 
ciation, and the method of prorating the balance if the total amount 
of the package assessment amounts to more than the operating ex- 
penses, and other things usually included in such organizations should 
be set forth in the by-laws. 
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The fruit growers’ organizations vary in form from joint-stock 
companies composed of growers or dealers or of both, who distribute 
their own products or the products of others to the simple nonprofit 
form of cooperative association which purchases the supplies and dis- 
tributes the products of its members at cost. The voting power of 
the members in the different associations varies from a single vote for 
_ each member to a vote proportional to the amount of stock owned by 
each or to the acreage held by each. His voting power may depend 
on the probable crop production or the actual production of the pre- 
ceding year. The capital may be contributed in limited amount 
equally by each member in proportion to the acreage held by each 
or to the probable production of each member, or unequally without 
reference to either of these factors. It may be contributed by busi- 
ness men who are not fruit growers, but who desire to encourage the 
formation of associations; or the capital stock may be subscribed as 
an investment, and a high rate of interest paid on it before the profits 
are distributed to the growers. Some of the associations handle fruit 
on speculation or for nonmembers at a specified rate per package. 

All of these types of so-called cooperative associations and many 
others are in operation with a greater or less degree of success. The 
most virile and effective from the standpoint of the producer are those 
which are strictly cooperative, nonprofit in type, each member con- 
tributing an equal amount of capital and having an equal voice in 
its management or a voting power and capital contribution in propor- 
tion to the acreage of bearing fruit held by each. The association 
handles the fruit of the members only, and the fruit is under the 
control of the association from the tree to the market. The objection 
urged against this form of organization is that the small grower 
has an equal voice with the large grower in fixing the policies of the 
associations. The objection to the voting power based on acreage 
is that the exceptional grower has no more influence than a poor 
grower of equal acreage. There is equally strong objection to the 
form of power based on production, as the pro rata of production 
may vary with the seasons. All of these objections are discussed in 
the following pages. 


CAUSES OF FAILURE IN COOPERATIVE ASSOCIATIONS. 


Not all of the cooperative associations are successful. In fact, 
comparatively few of them have been distinctly successful, especially 
among the early associations formed before the citrus-fruit growers 
of California organized to distribute their products and to protect 
the capital invested in their industry. The citrus-fruit organiza- 
tions, most of which are founded on the true cooperative, nonprofit 


396 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


basis, have had a far-reaching influence cn the cooperative movement 
in the United States. 

The orange and lemon growers of California have the most power- 
ful and successful organizations to be found in any agricultural 
industry in the United States, if not in the world, one organization 
acting as an agent in distributing $15,000,000 worth of fruit a year 
for its 6,000 members, organized into more than a hundred associa- 
tions on a nonprofit basis. This agency sends fruit to every part of 
the United States and Canada and to several foreign countries, main- 
taining its own exclusive representatives in all of the principal 
markets of America. Many of the cooperative associations organized 
in recent years have been formed on the principles that underlie the 
citrus-fruit associations, and these, when wisely managed, have shown 
great strength. 


THE MANAGEMENT OF A COOPERATIVE ASSOCIATION. 


Several factors have contributed to the downfall of fruit-growers’ 
associations. Many of them have been formed by impractical, often 
unsuccessful enthusiasts with high motives, but with no business ex- 
perience and little standing in their communities. Others have been 
formed ahead of their time when the industry was too successful for 
the members to be held together. Many of them have been managed 
by incompetent, low-salaried men, not infrequently by those who 
have been unsuccessful in business. The successful handling of a 
cooperative association requires a manager who is competent to 
assume the general direction of the affairs and business of the asso- 
ciation. He must have a high order of business ability, sterling 
integrity, unusual tact and judgment in handling men, and unlimited 
energy. An association under any other kind of management is not 
a serious business undertaking. 

It is more difficult to direct a cooperative association than a stock 
company or corporation. In the latter the manager is responsible to 
a board of directors, but the stockholders do not often take an active 
interest in the management of its affairs. In the cooperative asso- 
ciation the manager is also subject to the advice and control of the 
board of directors, but the farmer who joins with his neighbors in 
an association is likely to take more than a passing interest in the 
management of the association. A manager who can not hold the 
interest and the confidence of the members, who can not make them 
feel that they have a voice in the management, and who fails to de- 
velop a progressive, constructive business policy will fail in handling 
a cooperative organization. Nor can such an organization succeed 
if the directors do not realize that it must have a strong, competent, 
aggressive, well-paid manager at its head. It is not too much to say 
that no single factor has operated against the success of the cooper- 
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ative associations as much as the incompetent managers selected by 
the directors of the associations to handle them. A board of directors 
can not manage a cooperative agricultural association. The outcome 
of the organization will be determined in large degree by the char- 
acter and ability of the manager. 


THE PAYMENT OF DIVIDENDS. 


Another factor that has operated against the success of many so- 
called cooperative associations has been the payment of high divi- 
dends on the capital invested, the stock having been subscribed un- 
equally by a comparatively few members. The organization in 
which the business is not transacted at cost can not hold the confi- 
dence and support of its members. The payment of one or two high 
dividends on the capital stock before the proceeds are distributed 
to the growers has caused the downfall of many associations that 
have been well organized in other respects. Another dangerous 
element has been the ambitious effort of new associations to buy and 
sell fruit and supplies outside of the membership. The speculative 
element must be rigidly excluded from cooperative associations. 
The harvesting, grading, packing, and handling of fruit not grown 
by members invariably leads to a lowering of the established stand- 
ards of grading and packing and to injury to the reputation and 
financial standing of the association. 


DISLOYALTY OF MEMBERS A CAUSE OF FAILURE. 


Many cooperative efforts fail through the disloyalty of members 
when the association is subjected to the skillful, insidious fire of those 
who oppose it. The farmer is not used to having his business 
attacked, and those who are interested in disrupting the organiza- 
tion appeal directly to his pocketbook by attempting to show that 
the association does not realize as much for the fruit as the farmer 
could realize outside the association. They also persistently insinu- 
ate that the association is grossly mismanaged. 

It is a favorite practice of the opponents of cooperative distribu- 
tion and selling to offer association members a premium on their 
fruits. The apple grower is tempted by a premium of 25 to 50 
cents a barrel over the probable return of the association; the peach 
grower by an advance of 10 to 20 cents a box or basket, and the pear 
or small-fruit grower by an equally attractive bonus. The man with 
a small crop and a still smaller capital often falls before this kind 
of temptation, and if it is held out long enough the association may 
be disrupted, These devices are coming to be well understood and 
the fruit grower who joins an association in good faith and sells out 
for a small premium is in danger of losing the respect and confidence 
of his neighbors. 
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THE MEMBERSHIP CONTRACT. 


It is a fundamental necessity that the members be held together 
by a contract or a provision in the by-laws which gives the associa- 
tion the exclusive right to pick, pack, haul, grade, mark, and sell 
the fruit of its members, or to perform as many of these operations 
as it may decide to perform, or to supervise or regulate these opera- 
tions under rules made by the association. The contract should be 
drawn for a term of three to five years, giving the grower the privi- 
lege of withdrawing by notice at the end of any fruit year, thereby 
making his continued connection with the association voluntary. 
The contract should specify a penalty to be assessed against every 
package of fruit sold outside of the association, this penalty to equal 
not less than 25 per cent of the value of the fruit. Under any other 
plan an association can not build on a solid foundation. It can not 
foresee the probable volume of business to be transacted, nor can it 
provide the means to purchase the supplies for handling the crop 
or reach that degree of stability that is essential to the success of a 
business undertaking. The membership contract with the grower is 
the foundation stone on which the business of the association is 
reared and without which its existence and stability are problem- 
atical. 


COOPERATION IN THE PURCHASE OF SUPPLIES. 


In every cooperative association there should be a division for 
the purchase, sale, or manufacture of supplies of every kind used 
in the production, packing, handling, shipping, and marketing of 
the crop. The association should be prepared to purchase fertilizers, 
materials, and equipment for spraying and fumigation; the facili- 
ties used in frost protection, pruning, or harvesting; orchard ma- 
chinery; or any other equipment on which a saving can be made 
by cooperative purchase. It should be prepared to purchase the 
supphes for fruit handling and marketing, such as box shooks or 
packages, picking boxes, nails, wrapping paper, and all kinds of 
packing-house equipment. 

The money needed to operate this purchasing division may be 
raised by assessment, by the individual notes of the directors of the 
association, or in other ways. The association should sell the sup- 
plies to the members at a fair market price, and at the end of the 
season should prorate the surplus to the members or invest it in the 
business, after deducting the operating charges, depreciation, and 
other necessary expenses, including interest on the assets and capital 
devoted to this supply division. 
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COOPERATION IN THE HANDLING OF FRUIT. 


The condition in which fruit reaches the consumer depends largely 
on the care with which it is handled. The most common rots of 
apples and pears, of small fruits, and of citrus fruits are directly 
related to the mechanical bruising of the fruit, most of the diseases 
not having the power of penetrating a healthy, uninjured skin. The 
association must therefore provide rigid rules for picking. It must 
either supervise the harvesting, grading, and packing of the fruit 
and provide for the most rigid inspection of every lot before it is 
accepted by the association for shipment, or else the harvesting, 
grading, and packing must be done by the association. In most of 
the associations where the fruit is not packed in central packing 
houses, it is picked and packed by the grower according to the rules 
of the association, and inspected by an employee of the association 
before it is accepted for shipment. 

This system works fairly well with the small fruits and the de- 
ciduous summer fruits, which have to be handled quickly from the 
field to the consumer. It is not a satisfactory system to apply to 
the citrus fruits or to the apple or pear crops. With these the 
handling, grading, and packing must be standardized, and this can 
be done only when the association controls all of the handling opera- 
tions or actually performs them. Many apple associations establish 
rules of grading and packing. The association grower picks and 
packs the fruit, and the association accepts or rejects it by inspect- 
ing the packages when delivered at the railroad station, the asso- 
ciation warehouse, or some other point. But experience has shown 
that the grower can rarely be depended on to pick and pack the fruit 
in the best manner. It requires skilled labor, and fruit grading and 
packing is an art that is acquired by few individual fruit growers. 
An association, therefore, that operates on this principle seldom 
reaches the highest degree of success, and is likely to fail outright. 

A better plan is to have the grower pick the fruit when directed to 
do so by the association. It is then graded and packed according to 
the rules of the association in the orchard or in the fruit house on the 
farm by trained men in the employ of the association. Under this 
plan the grading and packing of the fruit of the entire membership 
can be done with comparative uniformity. Even then the packages 
need to be inspected before they are accepted by the association. 
Every package rejected should be regraded and repacked or placed 
in a low grade. This system is in operation in several of the most 
successful cooperative apple-growers’ associations in the United 
States. 

Another plan is to grade and pack the fruit at a central packing 
house owned and controlled by the association. The growers pick the 
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fruit, haul it to the packing house, and there it is graded and packed 
by the association. This is the plan that was formerly in general 
operation in the orange and lemon growing districts and is followed 
to a limited extent at the present time. The objection to this plan is 
that no two growers handle the fruit with equal care, and the different 
lots of fruit therefore vary in physical condition and in susceptibility 
to decay. Under this system there is a wide variation in the percent- 
age of decay that develops in the fruit of different members while in 
transit to market. If the fruit is pooled, the grower who handles 
his fruit carefully has to share the losses that develop in the fruit 
that has been carelessly handled. 

The most satisfactory plan in the citrus-fruit industry (andl this 
may be applied to some other fruits) is to have the association train 
gangs of laborers who shall pick the fruit of all of the members. The 
laborers should be paid by the day, as contract or piecework places 
a premium on rapid, careless work. In this way the picking can be 
standardized, the quantity of fruit that passes through the packing 
house can be controlled, and the grading and packing can be uni- 
formly done. 

This system has been generally adopted in the citrus-fruit industry 
as a result of the investigations of the Department of Agriculture into 
the causes of decay in oranges and lemons while in transit from Cali- 
fornia to the East. This investigation showed that the decay was 
the result of the improper handling of the fruit in preparing it for 
shipment, and that it could be controlled by placing the handling of 
the fruit entirely in the hands of the associations. The same laborers 
often fumigate the orchards of the members for scale insects and 
spray the trees wherever spraying is practiced. 


THE CENTRAL PACKING HOUSE. 


The tendency in the cooperative movement is toward a central pack- 
ing house where the fruit of the members is brought together and is 
eraded and packed for shipment. In the small-fruit industry this 
plan is hardly practicable. It is sometimes successfully operated in 
the deciduous-fruit and in the grape industries. There are about 
200 of these association packing houses in the citrus industry in Cali- 
fornia, and the Florida citrus growers are rapidly organizing along 
these lines. A packing house is erected by the association, usually 
alongside the railroad, and is equipped with the necessary appliances 
for fruit handling and packing, the manager of the packing house 
being usually the general manager of the association. Precooling 
and cold-storage plants, box-nailing and labeling machinery, and 
other devices required in the industry are to be found in many of 
the association houses. 
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THE POOLING OF FRUIT. 


There is a growing practice in the cooperative associations to pool 
and sell the fruit as a common commodity under the brands of the 
association rather than to sell the fruit of each grower separately. 
The pool is an arrangement by which the similar grades of fruit 
of all of the growers are united and sold together. At the end of a 
pool, which may vary from a daily pool in the summer-fruit busi- 
ness to a monthly or semimonthly pool in the citrus-fruit business or a 
season pool in the apple industry, the grower receives his pro rata of 
the proceeds based on the number of pounds or packages of each 
grade that he has contributed. In theory the grower has the privi- 
lege of contributing to each pool his pro rata of the fruit of the asso- 
ciation as a whole, the manager of the association usually, apportion- 
ing to the growers their quota in accordance with their respective 
acreage. The pooling arrangement greatly simplifies the practical 
business methods of an association. 

The successful working of the pooling system depends on having 
the handling, grading, and packing of the fruit under the direction 
or control of the association. It may but does not often succeed 
where these operations are in the hands of the grower. It depends, 
further, on having a large proportion of the fruit of the association 
of uniform grade. There is considerable variation in the average 
quality of different lots of fruit in the same grade, even under the 
most rigid system of grading. The fancy grade of one grower may 
average better than the fancy of another, though the fruit of both is 
entitled to be graded fancy under the established rules of the asso- 
ciation. 

No grower is willing to admit that he does not raise the best fruit 
in his community, and where it happens that his fruit falls below the 
average and he is paid for a larger proportion of the lower grades 
than his neighbor he may become dissatisfied, when he will either 
drift along and finally leave the association or will adopt better cul- 
tural methods. In some communities there is a friendly rivalry 
among the association members in securing the largest proportion of 
the higher grades of fruit. The grade of fruit grown under similar 
conditions of soil and location depends largely on the cultural skill 
of the grower, and the publicity that the association affords regard- 
ing the results of grading the fruit of different growers is a strong 
factor in stimulating better cultural methods in a community as a 
whole. 

On the other hand, the pooling system may not encourage the un- 
usually skillful grower to develop fruit of the highest average grade. 
If he stands alone as a skillful grower, he will not get the full 
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advantage of his extra-fine fruit in the pool, as the practical effect of! 
the pool is to lower the average price of extra-fine fruit and to raise 
the price of fruit that can barely enter a grade. An association 
ought, therefore, to be composed of members located similarly as to 
soil and other physical conditions and having similar cultural skill 
and, preferably, similar acreage. Unless these fundamental condi- 
tions are carefully guarded, the pooling system may tend to lower 
the average grade of the fruit of a community because the grower, 
realizing that the identity of his fruit is lost in the pool, may grow 
careless in his cultural practices and trust to the better fruit of his 
more careful neighbors to raise the average net returns of the grades 
in which his fruit is pooled. 


THE SIZE OF A COOPERATIVE ASSOCIATION. 


In theory a large association can handle a business more econom- 
ically than a small one. It is not usually practicable in the orange 
business, for example, to organize an association and build a packing 
house unless there are at least 150 cars of fruit to ship. The largest 
associations do not often ship more than 750 cars, and only a few of 
these large associations are highly successful, as they are likely to 
become unwieldy and difficult to hold together. 

There is a wide difference in the character of the fruit grown on 
different soils at different altitudes or with other dissimilar physical 
conditions. The variation shows in the texture of the skin, in its 
color and clearness, in the flavor of the fruit, and in those qualities 
which give it style and attractiveness. There is no system of grad- 
ing by which the fruit grown under different conditions can be made 
uniform and similar. An association should therefore include not 
only those growers who are similarly skillful, but also those whose 
fruit naturally shows similar characteristics. 

In a community in which the fruit is somewhat variable it is a 
wiser policy to organize several associations, each with its brands of 
fruit, than to attempt to market all of the fruit under the same 
brand through one organization. These organizations may act inde- 
pendently in the purchase of supplies and in the marketing of the 
fruit, or they may federate and form an agency to act for them in 
the distribution and marketing of the fruit, in the purchase of sup- 
plies, and in promoting the cooperative movement in other ways. It 
is only under this method of organization that the cooperative asso- 
ciation can reach its highest development as a business organization 
and have its greatest effect in the development of better methods of 
fruit growing and in rural development. 


» 
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THE ORGANIZATION OF THE CITRUS-FRUIT INDUSTRY OF CALIFORNIA. 


The citrus-fruit industry in California, which has developed com- 
mercially since 1873, when the Washington Navel orange, originally 
grown in Brazil, was sent to Riverside by the United States Depart- 
ment of Agriculture, represents an investment of 150 to 175 million 
dollars. The annual shipments of oranges and lemons have reached 
the enormous total of 40,000 to 50,000 carloads, with a value in Cali- 
fornia estimated to vary from 20 to 30 million dollars. Between 
125,000 and 150,000 acres have been planted to citrus fruits, and 
from 100,000 to 150,000 people depend on the industry for a livelihood. 

The industry is localized largely in southern California, though it 
is extending rapidly in the interior valleys to the north. No other 
horticultural industry in the United States of equal extent is so 
compactly located. None presents more difficult problems or requires 
a more skillful distribution and marketing of the crop. Oranges and 
lemons are distributed from California practically every day in the 
year for distances of thousands of miles to all of the important cities 
and towns in the United States and Canada, and some are exported 
to other countries. 

When the industry was small no complicated problems of distribu- 
tion or marketing faced the grower. The fruit was sold for cash to 
buyers on the ground or to brokers who represented distant com- 
mission houses or other interests, or it may have been sent direct to a 
commission firm in some far-away city. As the industry grew larger 
and there were several thousand carloads of fruit to sell, the grower 
began to realize that the systems of selling the fruit already in opera- 
tion were inadequate to bring to him the proportion of the returns 
which his capital was earning and to which he considered himself 
entitled. Under the system in operation there were frequent gluts 
in a few of the markets and apparently no effort among the buyers 
to equalize the distribution of the fruit geographically or throughout 
the year. The buyers were said sometimes to have fixed the maxi- 
mum price which would be paid the grower and to apportion the 
citrus-fruit area into districts so as to reduce competition among 
themselves. The result was disastrous to the producer and became so 
serious in the early nineties as to threaten to wipe out the capital 
invested in the industry. 

About this time the growers began to organize small associations 
for the purpose of preparing the fruit for shipment, and in order 
that it might be assembled in quantity and sold for cash or shipped 
asa unit. Mr. T. H. B. Chamblin, of Riverside, was the pioneer in 
organizing the citrus-fruit growers in southern California. The 
Pachappa Fruit Association was the first one formed, about 1888. 
A number of these growers’ associations were soon formed, and in 
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1893 a plan was outlined by Mr. Chamblin, and finally adopted 
in principle, which federated a number of the associations and pro- 
vided for the preparation of the fruit for market by the local asso- 
ciations, for the organization of district exchanges to be made up of 
the local associations, which were to receive orders for the fruit and 
apportion them among the associations, it being the intent at that 
time to ship only such fruit as was sold before picking, and the 
formation of an executive committee, made up of representatives 
from the district exchanges, to market the fruit. 

Out of this federation grew the Southern California Fruit Ex- 
change in 1895, and later, in 1905, the California Fruit-Growers 
Exchange, which now handles about 60 per cent of the citrus fruits 
grown in California. There are many other associations of growers 
not connected with the exchange which are organized on the same 
general principles, and these associations, together with the exchange 
and a few large growers who market their own fruit, handle about 
85 per cent of the citrus-fruit crop. 

In order that the principles which underlie the largest cooperative 
fruit-marketing organization in the United States may be under- 
stood, a brief nae of the exchange system follows: 

The California Fruit-Growers Exchange represents about 6,000 
growers who have organized themselves into 100 or more local 
associations. The association usually owns its own packing house, 
where the fruit of the members is assembled, pooled, and prepared 
for market under brands adopted for the different grades by the 
association. The association usually picks the fruit of the members. 

The associations in the different regions combine into one or more 
‘district exchanges which represent the associations in the business 
operations common to each and which sell the fruit in cooperation 
with the California Fruit-Growers Exchange through the district 
or local agents of the latter or at auction, receiving the proceeds 
therefor through the California Fruit-Growers Exchange, an incor- 
porated agency formed by a representative of each of the sixteen dis- 
trict exchanges, which acts as the selling agent for these district 
exchanges. The California Fruit-Growers Exchange takes the fruit 
of the district exchanges after it is packed and with their advice 
places it in the different markets, sells it through its own exclusive. 
agents to the trade or by auction, and collects the proceeds and trans- 
mits them to the district exchanges, which in turn pay the growers 
through the local associations. 

The central exchange, the district exchange, and the association all 
transact the business for the grower at actual cost. The central ex- 
change through its agents is in daily touch with the markets of 
America, thereby enabling it to distribute its. fruit intelligently. 
The local exchanges and the associations receive a daily bulletin 
from the central exchange which outlines the condition of all the 
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markets the preceding day, states the selling price of all exchange 
cars, and gives the growers such information as will help them to 
pack and distribute their fruit to the best advantage. 

The limits of this article are too restricted to permit more than a 
brief outline of the battle that the citrus-fruit growers of California 
had to wage for fifteen years before the cooperative principle was on 
a firm foundation. At first, the growers were inexperienced in meet- 
ing the attacks of those who were opposed to cooperation among the 
producers. Powerful financial interests of various kinds were ar- 
rayed against them and were organized to oppose them. Vicious 
attacks were made on the integrity of the officers. The results ob- 
tained by the associations were belittled, the growers’ association 
contract was assailed in the courts, and the methods of marketing 
the fruit were attacked. The most determined efforts were made to 
show that the growers’ organizations were illegally formed. Finally 
the growers combined with the buyers at one time to market the entire 
crop, but this incongruous combination of producers and dealers was 
dissolved at the end of a year and a half. 

The history of the citrus industry in California is largely a record 
of the progress in the cooperative handling and distribution of the 
crop by the producer and of his determination to receive an equitable 
share of the value of the labor expended in its production. The 
battle has been won; the cooperative principle is firmly fixed. It is 
the balance wheel that gives stability to the industry and to the rela- 
tions that exist between it and the agencies with which it transacts 
- business. 

Fewer serious efforts are made now to break down the cooperative 
principle among the growers. New schemes of fruit marketing are 
proposed from time to time, the organizations are frequently attacked 
in the courts under one guise or another, and other insidious move- 
ments are started, all having in view the possible splitting open of 
the cooperative organizations and a return to the methods of mar- 
keting which would destroy the systematic distribution and market- 
ing now in operation and reinstate the chaotic speculative methods 
that were formerly in vogue. The cooperative movement in the 
citrus industry is the result of a slow, painful evolution, and the 
grower does not appear to be deceived by these efforts, no matter how 
ingeniously and artfully they are conceived. 


SELLING THE FRUIT BY COOPERATIVE ASSOCIATIONS. 


The cooperative associations sell the fruit in a variety of ways, 
the method of sale depending on the character and condition of the 
industry and the practices that have grown up around it. A large 
proportion of the deciduous summer fruits is sold f. 0. b. cars at 
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the point of production, subject to inspection on arrival in market, | 


or for cash f. o. b. cars, or at auction. Some are consigned to com- 
mission merchants. From 25 to 30 per cent of the citrus fruits of 
California are sold at public auction in the eastern and central- 


western markets, and a large proportion of the western deciduous — 


fruits is sold in this manner. Among the apple associations it is a 
common practice to send to the trade in advance of the harvest a 
catalogue of the probable number of boxes of the different varieties 
and sizes of the higher grades of fruit that the association has for 
sale, and finally to sell the fruit to the highest f. o. b. bidder. The 
lower grades are consigned to commission firms, are sold for cash, or 
are marketed in other ways. 

Few of the organizations, except those that transact a large busi- 
ness—like the citrus-fruit growers of Florida and California, the 
peach shippers of Georgia, and the deciduous-fruit shippers of Cali- 
fornia—have attempted to regulate the distribution of their products 
throughout the country, nor have any serious attempts been made to 
carry the distribution beyond the wholesale dealer, the broker, or 
the auction companies. The cooperative method has brought about 
large economies in the purchase of supplies, in the cost of preparing 
the fruit for shipment, and in the charges for distribution and sale. 
It has improved the methods of fruit packing and grading enor- 
mously. It has sometimes doubled the net returns to the individual 
grower for his product. The difference in the price that the associa- 
tion receives for the fruit and that which the consumer pays is 


often 100 per cent or more higher than the original selling price, - 


and this contracts consumption. 

As long as the country is prosperous and the present method of 
distribution and sale does not cause a disastrous oversupply in the 
principal markets, the growers will be satisfied to continue the 
methods now in operation. But as the fruit business increases it 
will be necessary for the growers’ associations to develop methods 


for increasing consumption. This will be accomplished by a more | 


general distribution of their products, by the development of their 
associations into marketing organizations, by equalizing the distribu- 
tion of the fruit over a longer period through a greater use of cold- 
storage warehouses, by stimulating a greater interest in fruit con- 
sumption through systematic advertising, and by placing the fruit 
in the consumer’s hands at a cost nearer that which the producer 
himself receives. As the American fruit business increases, the 
grower may be expected to bring about as great an improvement 
in the methods of distributing and selling his products to the con- 
sumer as he has already accomplished in the handling, grading, 
packing, and preparation of the fruit for market. 
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MOUNTAIN SNOWFALL OBSERVATIONS AND EVAPORA- 
TION INVESTIGATIONS IN THE UNITED STATES. 


By FRANK H. BIGELow, A. M., L. H. D., 


U. S. Weather Bureau. 
INTRODUCTION. 

The United States Weather Bureau has been conducting, under 
the supervision of the writer, a series of investigations of a practical 
kind in two directions. The first is the invention of an apparatus for 
catching and conserving the snowfall, especially in remote mountain- 
ous places, where observers are not regularly on hand, with the pur- 
pose of reporting a season’s fall-of snow in the form of its water 
equivalent. The second is an investigation of the laws of evapora- 
tion over lakes and storage reservoirs, wherein the snow water from 
the mountains is held for distribution by irrigation during the sum- 
mer. These two problems have assumed unusual significance during 
the past decade in connection with the development of the irrigation 
projects in the Rocky Mountain and Pacific States under the United 
States Reclamation Service and private companies, as well as the 
study of the water resources for power sites by the United States 
Geological Survey. 

COOPERATIVE WORK. 

In order to facilitate the study of these interrelated problems and 
avoid the duplication of work, an arrangement was perfected in 
1908, whereby these bureaus of the Government mutually assist each 
other in establishing stations, securing observers, and discussing the 
records. In a general way the Weather Bureau comes first in the 
program, because its duty is to collect the records of precipitation, 
temperature, and evaporation as part of the meteorological work in 
the United States. This duty is assigned to the Climatological Di- 
vision, which has charge of the work of about 4,000 observers and 
the publication and scientific discussion of the recorded facts of 
observation. The other bureaus make use of these climatological 
data in many ways, the engineers of the Reclamation Service in con- 
nection with the erection of dams for storage reservoirs and the dis- 
tribution of the water for farming purposes. 


RELATION OF SNOWFALL TO AGRICULTURE. 


The amount of snow in the high mountains varies greatly from 
year to year in consequence of the action of the great currents of 
moisture-bearing wind, which deposit more or less snow and rain, 
according to the general laws of circulation in the earth’s atmos- 
phere. If there is much snow in the mountains the rivers, the reser- 
voirs, the ditches, and the farms will be abundantly supplied; if 

407 


408 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


there is comparatively little snow on the high levels, then the engi- 
neer must economize all along the line. If a contract is made to 
supply so many acre-feet of water to a given district and water is not 
available on account of the causes in the great atmospheric circulation 
beyond man’s control, it is important for the engineer to have his 
figures of probable water supply before signing the contract. This 
water once spread out in a great storage reservoir loses a large mass 
by atmospheric absorption, especially in the arid regions of the West. 
The water from a pan may evaporate anywhere from 10 inches to 
200 inches a year, according to circumstances, and for a given reser- 
voir in a particular climate the annual evaporation will be a certain 
number of inches. In the humid Eastern States the reservoirs lose 
by evaporation from 2 to 4 feet of water; in the arid Western States 
similar reservoirs would lose from 4 to 7 feet of water; the open irri- 
gated land would lose from 6 to 10 feet, and some small elevated areas 
might lose as much as 15 feet of water annually. When an engineer 
goes into a new country to construct a reservoir, he wishes to know 
the general climatic conditions, the temperature, the humidity, and 
the prevailing wind velocity that he may determine how much water 
will be lost by evaporation, before he begins to build the dam. If the 
dam is too high and spreads out the water over too great an area, 
there will be too much loss by evaporation; if the dam is too low, its 
storage power will not be great enough for practical purposes. 


THE ENGINEER’S INTEREST IN SNOWFALL. 


The engineer needs such information in planning the dam for the 
project and the network of dependent distributing canals. Simi- 
larly, for power sites there is an economic connection between moun- 
tain snow supply and electric or waterfall power distribution. The 
Forest Service has much interest in.the relations of the growth of 
trees on the mountains to the moisture-bearing winds; and the Bureau 
of Plant Industry has a strong reason for studying soil evaporation 
and plant transpiration. Hence it is easily perceived how wide a 
field of scientific research is open to the Government bureaus con- 
nected with this cooperative work. 


THE SNOW FIELDS OF THE WEST. 


The productive snow fields of the Rocky Mountains center in two 
principal foci, the first in Colorado, embracing the headwaters of the 
Colorado, Platte, Arkansas, and Rio Grande rivers and other 
smaller streams; the second in Yellowstone Park, in northwest 
Wyoming, whence flow the Snake, Missouri, Yellowstone, and Sho- 
shone rivers. The Columbia River comes down from the Canadian 
mountains; and the Cascades, with the Sierra Nevada ranges, are the 
sources of many short streams in Washington, Oregon, and Califor- 
nia. The highest snow-capped peaks of the United States are in the 
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neighborhood of the 14,000-foot level above the sea, and there are 
many ranges which reach from 10,000 to 12,000 feet in elevation. 
The snow fields on these ranges afford beautiful sights for the trav- 
elers on the several overland railroad routes that pass within easy 
view. The snow appears during the summer in long streaks stretch- 
ing down the mountain canyons and ravines, where it has been blown 
by the wind and compacted into regular ice blocks often of great 
extent and considerable depth. Such a snow range is the rampart 
of the Sierra Nevada Mountains seen from the Owens Valley, stretch- 
ing north and south for several hundred miles, the glittering white 
crests shining in the sunlight. The snow melts very slowly at the 
high elevations where the air is cold at night, and only the top layer 
feels the rays of the sun during the day. 


SOME USES OF WATER FROM MELTING SNOW. 


Small lakes are formed as the snow melts, and streams of water 
run down the gulches, useful for power in their descent and invalu- 
able for irrigation when spread out on the floor of the valleys below. 
Tf the water seeps underground, as is largely the case in the Owens 
Valley, it is found by experiment that about 75 per cent of it evap- 
orates through the surface soil and is lost in the dry atmosphere. 
The Owens River and the Los Angeles Aqueduct run along the floor 
of this valley 8 or 9 miles from the rampart of the mountains, and 
yet only 25 per cent of the water discharging into the valley is avail- 
able for the supply to the aqueduct. At Bishop, in the same valley, 
a large power plant transmits electric energy across country to the 
Goldfield mining district in Nevada, nearly 200 miles distant. 


THE FORMATION OF RAIN AND SNOW. 


On the western side of the mountains referred to above the irriga- 
tion of lands depends upon the snows, which are deposited thereon in 
winter by the winds blowing in from the Pacific Ocean. The water 
rises from the surface of the sea or ground by invisible evaporation, 
the power from which is afterwards used in the form of falling 
water under the force of gravitation. This gaseous vapor is blown 
about by the winds from ocean to continent and, rising in the air cur- 
rents on the mountain sides, is gradually cooled, so that the aqueous 
vapor turns back to water as snow or rain, and falls on the mountains 
to be drained off rapidly if rain, or more slowly if snow, till it 
finally returns to the sea whence it came. We can imagine some 
drops of water in the blue Pacific a thousand miles from shore chang- 
ing into vapor, borne along in the balmy breeze across the steamer’s 
deck, thence over the Coast Ranges of California to the slopes of the 
Sierra Nevadas, where a portion of it turns back to water and is 
dropped, while a great billow sweeps across the deserts and rises a 
second time, on the Rocky Mountain ranges of Colorado, where more 
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of it is condensed. Here the drops divide their comradeship, some 
flowing to the Gulf of Mexico, gradually to seek their way to Europe 
and the mountains of the East, others flowing to the Pacific Ocean 
through the Gulf of California, and so on through an endless suc- 
cession of migrations and transformations from water to vapor and 
vapor to water. 

THE SALTON SEA IN SOUTHERN CALIFORNIA. 


The Gulf of California in ancient days extended northward be- 
tween the mountain ranges nearly 200 miles beyond its present shore 
line, and the Colorado River, after cutting its gorge through the 
high plateau, emptied into the Gulf near the present town of Yuma. 
The silt-laden waters gradually formed a broad delta across the Gulf 
opposite Yuma to the Cocopal Mountains, and the river flowed on 
the hog-back of its own construction with meandering channels, 
spreading more silt to the north and to the south in turn and thus 
broadening its own delta. The spring freshets tended to overflow 
the soft banks, now on one side and now on the other, irrigating the 
gentle slopes in the most approved though natural manner. 

In this way were formed the Salton Basin, whose lowest point in 
1904 was 273 feet below sea level, and the fertile Imperial Valley, 
destined in that hot climate to be a garden spot for early fruits and 
vegetables. The Colorado broke its banks in 1904-5 and flooded 
the basin to a depth of 76 feet by 1906, making the Salton Sea, a 
lake 45 miles in length, 10 to 15 miles in width, and containing 440 
square miles of surface. The ancient beaches are still distinctly seen 
on the land all around the sea at the height of 60 feet above the 
waters, showing where antique waves washed the shores. The 
entire country has also undergone elevations and depressions in the 
geological uplifts and subsidences. The Salton Basin has been filled 
numerous times with the Colorado floods and emptied again by the 
processes of evaporation. It is now losing water at the rate of 6 
feet annually by evaporation; and is being replenished by inflows 
from the Blanco and New rivers, with what is practically Colorado 
River water, to the amount of 12 inches, and by natural precipitation 
to the amount of 6 inches, so that the actual annual loss is about 
4.5 feet or 54 inches. In June, 1910, there was 62 feet of water in 
the Salton Sea, a loss of 13 feet since June, 1907. It is evident that 
in fifteen years the Salton Sea will be reduced to small dimensions, 
though the present annual supply of 18 inches will of course finally 
feed a small lake as fast as it evaporates, so that if the overflow from 
the Imperial Valley canals goes on indefinitely there is likely to 
be maintained a little lake at the lowest depression. The Liverpool 
Salt Company for years had been mining salt in the lower levels of 
the basin, deposited from the ancient evaporations, and the present 
waters are somewhat brackish, 
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Fic. 1.—Tower No. 1, 1,500 FEET INLAND. Fic. 2.—Tower No. 4, 7,500 Feet at SEA. 


TOWERS FOR STUDYING THE LAWS OF EVAPORATION AT THE SALTON SEA, SOUTHERN 
CALIFORNIA. 


Fic. 3.—OBSERVING STAND, 10 FEET HIGH, FOR STUDYING THE FACTS OF EVAPORA- 
TION IN THE UNITED STATES. 
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In a geographic sense it is a long distance from the lofty, snow-clad 
erests of the Sierra and Rocky Mountains, where condensation and 
precipitation as snow and rain occur, to the Salton Sea, where vigor- 
ous evaporation is going on. The endless cycle is in process con- 
tinually in nature on large and on small scales, on continents and 
oceans, on hills and lakes, on farm lands or on artificial evaporation 
pans. The scientific study of the laws controlling these physical 
processes can be conducted in nature’s open laboratories in the field, 
or in man’s laboratories beneath a roof. In the one the conditions 
are free and unrestricted, in the other constrained and incomplete. 

On this account the formation of the Salton Sea afforded a large 
laboratory on a grand scale for studying evaporation, and the moun- 
tains a limitless workshop for investigating snow action, stream for- 
mation, and water resources generally. It is this vast field of investi- 
gation that is now occupying the serious attention of at least five 
great bureaus of the Federal Government. The procedure is the 
classification of the laws and the purpose is the practical advantage 
to the people of the United States. Ifa small percentage of the capi- 
tal to be invested in these enterprises be applied to an intelligent study 
of the problems involved, it will become an insurance against unwise 
expenditures and improvident projects. This work has been ad- 
vanced somewhat in three years, and a good beginning has been 
made, which should encourage further development and more pro- 
found study of the numerous difficult scientific questions coming to 
the front. 


RESEARCHES REGARDING THE LAWS OF EVAPORATION. 


Many investigations have been made regarding the phenomena 
and the theory of the evaporation of water from lakes and storage 
reservoirs in the past 50 years, but—although the amount of 
literature is very great—very few definite conclusions have been 
reached. In 1907 the United States Weather Bureau began an exten- 
sive study of this subject in cooperation with the United States 
Reclamation Service and the United States Geological Survey. The 
principal work was done at the Salton Sea in 1909-10, and at several 
neighboring stations, while other stations were operated in the 
Pacific and Rocky Mountain States, as well as in the Atlantic States. 
There have been about 125 evaporation pans under observation at 25 
different localities, some near sea level, some on high plateaus, 
some in very dry climates, some in very humid climates, in all 
the latitudes, longitudes, and elevations of the United States, from 
Eastport and Key West to the Salton Sea and North Yakima. Hun- 
dreds of thousands of observations have been made, and their records 
classified and discussed. The method of attack was to adopt towers 
and stands with pans at the several elevations from the surface of the 
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water or the ground up to the height of 40 feet. The lower atmos- 
phere is characterized by considerable changes in the wind velocities 
from the surface upwards, increasing with the height; in the vapor 
pressure, decreasing with the height; and some lowering of the tem- 
peratures, so that pans placed at the several stages were evaporating 
under conditions slightly different and gradually changing. At 
Reno, Nev., five 50-foot towers were erected in 1907 at the city reser- 
voir, and some practical experiences were acquired regarding the 
facts of evaporation and the formulas to express them. In 1909 
a camp was established at the Salton Sea, and heavy towers were 
erected there, one on the land and three in the water, the farthest 
in being 7,500 feet from shore. At the subordinate stations 10-foot 
observing stands were raised, with a- pan of water on the ground 
and another 10 feet above it. The research has been exceedingly com- 
plicated and difficult, but many new and valuable facts have been 
discovered. 

A number of special pieces of apparatus have been used and 
tested. A simple burette tube gives excellent results for general field 
work, but the micrometer hook gauge is perhaps the most accurate 
instrument with a very efficient still well. Several pieces of magni- 
fying gauges have been tried, but these need further consideration. 
An efficient automatic self-register has been in successful operation 
where a solid support is available. It will be necessary to adopt a 
standard pan, as a 4-foot pan, and a standard method of observing, 
since accurate readings of all pieces of apparatus depend upon the 
kind and the efficiency of the illumination of the water when meas- 
ured, which is a difficult matter in rough weather and high winds, 
when evaporation is at a maximum. 

A number of interesting special phenomena have been observed, 
as the change of the vapor pressure from a single diurnal period 
at the surface of the Salton Sea to a fine semidiurnal period at 40 
feet above the water. The vapor blanket from the Salton Sea ex- 
tends into the desert so as to begin to retard the rate of the evapo- 
ration at 1,000 feet inland in the middle of summer. The relative 
humidity over the sea changes from 75 per cent at the water to 50 
per cent at the top of the towers and to 10 or 20 per cent at 1,000 feet 
inland. 

It is found that perfectly satisfactory results can be obtained 
by observations at 6 a. m. and 2 p. m., the times of minimum and 
maximum meteorological influences, instead of every four hours of 
the day (2, 6, and 10 a. m., and 2, 6, and 10 p. m.) at which the 
regular program of 1909 was executed. 

Plate XXXVI shows the style of tower adopted both for the sea and 
land and the observing stands used in the evaporation investigations 
at the Salton Sea. 


FIRE PREVENTION AND CONTROL ON THE NATIONAL 
FORESTS. 


By F. A. Siicox, 


Associate District Forester. 
THE IMPORTANCE OF FIRE PROTECTION. 


No plan of forest management produces results unless it has as 
its essential feature an adequate system of fire protection; this is 
fundamental. Fire can wipe out in an hour or two the work of 
many decades, and it is obvious. that the forester, who must wait 
on an average about one hundred years for results, would be advo- 
cating an impracticable policy unless results were reasonably certain. 
If the crop is to be harvested it must be protected from fire during 
the time of its growth. It is worse than useless to devise plans to 
assure future growth if this future growth is to be burned up. The 
establishment of nurseries for the production of young trees to be 
planted in the forests and also the reseeding of cut-over areas to 
insure reproduction would be manifestly fruitless operations if, 
when the young growth was secured, it were to be destroyed by fires 
that would necessitate repetitions of the work. 

That the fire menace is a real one needs no emphasis. The records 
of the great Hinckley fire of 1894 in Minnesota, the Fernie fire of 
1908 in British Columbia, and the great fires which have recently 
swept the western United States, are but a very small part of forest- 
fire history; but they show the possibilities under a combination of 
bad conditions. The forester can read from old burnt-over areas 
the history of the past fires and can trace their effects. The record 
shows a periodic recurrence of bad fires, which seem to come at 
intervals of from fifteen to twenty years. It is a simple proposition, 
if timber is to be raised, and if it takes from seventy-five to one hun- 
dred and twenty-five years to secure the crop, some adequate method 
must be found to prevent the periodic recurrence of severe fires. Suc- 
cess or failure in meeting this problem means success or failure in the 
application of practical forestry. 


THE CHARACTER OF THE REGION TO BE PROTECTED. 


To appreciate the problem one must have a clear conception of the 
type of country in the National Forests, and also some idea of their 
extent. Except for small areas in Florida, Minnesota, Michigan, 
Kansas, and the Dakotas, the National Forests include the great 
mountain watersheds of the West. They lie along the crest of the 


main divides of the Rockies, the Cascades, and the Coast ranges. 
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The country is therefore rough and mountainous, cut by gorges and 
canyons, and broken by almost impassable ranges and unscalable 
peaks. There are two general forest types—open park areas with 
timber confined to the north slopes and densely forested regions 
where timber grows on both exposures. In the main the park coun- 
try is east of the principal divides and the very heavily timbered 
regions are to the west. (Pl. X XVII, fig. 2; Pl. XXVIII, fig. 1; 
Pl. RXR fie 2.) 

The work of fire prevention and control, although theoretically 
the same for both types, differs essentially in practical application. 
Each National Forest, the unit of administration, contains from 
1,000,000 to 2,000,000 acres. This is equivalent to an area from 30 to 
50 miles wide and from 40 to 60° miles long. To protect such an 
area from fire, especially with the difficulties of transportation and 
communication, is exceedingly difficult. 


ECONOMIC LOSSES. 


In the National Forests, exclusive of Alaska and Porto Rico, there 
is estimated to be 530,000,000,000 board feet of timber, valued at 
approximately $1,060,000,000, exclusive of its protective value, which 
is great. Fire has exacted its toil in timber each year to the amount 
of approximately $200,000, while the loss outside the Forests has 
amounted to $50,000,000 annually. In very dry years, such as the 
season of 1910, the loss runs very much higher. 

The burning of the timber means not only a loss in stumpage, but 
a community loss in wages of approximately $10 for every thousand 
board feet destroyed. When it is realized that it is not uncommon 
for the timber to run from 50,000 to 100,000 board feet per acre in the 
dense forests of the Pacific Northwest, it is clear that it does not take 
very many burned acres to run the figures up to six or seven places. 
For example, during the 1910 fires in western Montana and northern 
Idaho the loss was 6,000,000,000 feet board measure, with an esti- 
mated value of $20,000,000. Aside from the value of the timber the 
danger to lives and to town property from these large fires is a very 
real one. The fate of Wallace, Idaho; of Fernie, British Columbia; 
of Chisholm, Minn., and of many other towns emphasizes this. (PI. 
AX, hip, 2.) 

CAUSES OF FIRES. 


Always the first question asked when the fires are mentioned is: 
“How do all these fires get started?” The causes are many, but 
practically all can be classified as preventable. The usual causes 
in the order of their frequency are: Railroad engines; lightning; 
careless campers, fishermen, and hunters; settlers burning brush to 
clear land for cultivation; logging engines and sawmills; malicious 
incendiaries. 
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FIRES STARTED BY LOCOMOTIVE SPARKS. 


The detailed reports of the Forest Service for 1909 placed the rail- 
roads first as being the most common cause of fires on the National 
Forests. Out of 3,138 fires reported, 1,186 were caused by locomotives, 
and their setting was due to three principal reasons—the use of coal 
as fuel, the lack of proper clearing of the right of way, and the non- 
use or misuse of spark arresters. 

The railroad’s right of way is usually from 100 to 200 feet wide; 
in many places within the National Forests the brush and débris 
has never been properly cleared up on the right of way after the 
larger timber has been removed, and dry punk logs and débris form 
the most inflammable kind of material for ignition by a spark from 
the engine. Furthermore, the heavy grades in the mountains require 
a full and forced exhaust on the engines in order that sufficient steam 
may be kept up. Most of the spark arresters now in use interfere 
with the draft and, as a result, the wire screen must be knocked out 
or opened up so that the engine may get up the difficult grades. 
The more modern and larger locomotives have a return draft by 
which the larger cinders are forced back to the fire box before being 
emitted through the stack. Despite the improvement, both in en- 
gines and spark arresters, the railroads still hold first place as a cause 
ef forest fires. 


FIRES CAUSED BY LIGHTNING. 


The second great cause of fires, and the only one which can be 
classed as nonpreventable, is hghtning. During dry seasons many 
electrical storms occur over mountain regions and set numerous small 
fires when lightning strikes a tree and starts a fire in the débris and 
humus on the ground below. The scarred trunks of old trees with a 
straight or spiral scar through the bark, from top to root, show the 
effects of lightning. These lightning-scarred trees are readily found 
in any large body of timber. During the dry season of 1910 there 
were many electrical storms, and innumerable small fires were found 
immediately afterwards. If the storm is accompanied by rain there is, 
of course, little or no danger; but it is more usual for these mountain 
electrical storms to be unaccompanied by rain. In 1909 there were 
reported 294 fires originating from this cause. 


LACK OF CARE BY CAMPERS. 


Approximately 407,000 people go to the National Forests for 
recreation each year. Many of these people are out for a week or 
two at a time to hunt or fish or just to enjoy outdoor life in the hills. 
Unfortunately, many of the campers either are careless or are igno- 
rant of the proper handling of camp fires. The carelessness takes the 
form of leaving the fires unextinguished, or in throwing about cigar 
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or cigarette stumps or knocking out pipes. The usual Turkish ciga- 
rette is a slow fuse that burns continuously to the end. The igno- 
rance is shown in the failure to keep camp fires small and in not build- 
ing them in fairly open spaces and away from punk logs and débris. 
Frequently a large fire is built when a little one would serve the 
purpose better and be safer. Everyone who has been in the hills has 
run across the skeletons of old tepees that mark the Indian camping 
grounds. The fireplace gives the impression of having been used 
for generations. It is simply a depression in the ground about 2 
feet square, surrounded by a cleared space about 10 feet in diameter. 
Their example might well be followed. 


CLEARING LAND FOR SETTLEMENT. 


The clearing of timbered lands for cultivation by settlers con- 
tributes materially to the fire danger each season. The débris must 
be burned and, in many cases, for lack of market, even the logs 
themselves are thus disposed of, in order to clean up the land. Not 
long ago little thought was given to the man who set fire to brush on 
his own land. If the fire got away and damage was done, civil action 
was sometimes taken through the courts, but more often nothing was 
done. Here, again, what is wanted is not legal reprisal for damage, 
but a prevention of the damage itself. Recognizing that fire is a com- 
mon danger, many States have taken the stand that anyone burning 
brush must conform to certain well-defined rules as to time and at- 
tendance, the violation of which means the infliction of a severe 
penalty. Briefly, these rules require that no burning shall be done 
during the danger season from June 1 to October 1, though in order 
not to impose a hardship provision is made whereby the settler may 
procure a special permit from the fire warden; that the brush shall 
be in small, compact piles, so that the fire is always under control; 
that contiguous bodies of timber shall be made safe by cutting small 
fire lines where necessary; and that there should be on hand at all 
times a sufficient number of men to control the fires which are set out. 
There will, of course, always be some danger from these fires, but it 
can be reduced to a minimum if the rules are carried out. The set- 
tler himself is coming to realize that the danger is a common one and 
that it is just as much to his interest to exercise the greatest care as 
it is to his neighbor’s. In 1908 sixty-eight fires were reported on the 
National Forests as starting from this source; in 1909 there were one 
hundred and eighty-one. 


THE DANGER IN LOGGING OPERATIONS. 


The increasing use of donkey engines in logging operations has 
brought about a corresponding increase in fires, and logging loco- 
motives passing through cut-over areas are almost sure to give 
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Fic. 1.—A RANGER STATION IN THE TIMBER. 
[Small patch cleared to afford pasturage for horses. ] 


Fig. 2.—WHERE THE TIMBER LIES ON BOTH SLOPES HEAVy AND DENSE. 
[Fuel for the fires unless protected by trails, telephones, and patrol. ] 
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Fic. 1.—THE OPEN YELLOW PINE TYPE, WHERE THE TIMBER HANGS TO THE NORTH 
SLOPES. 


[Easy of access and fire danger small: confined mostly to grass and ground rubbish.] 


FiG. 2.—RANGERS GETTING FIRE-FIGHTING TOOLS FROM A BOX-CACHE ALONG THE RAILROAD. 


[Shovels, mattocks, saws, and axes are kept in readiness. Each ranger keeps a key to the box.] 
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Fia@. 1.—TRENCHING TO MINERAL SOIL TO STOP A GROUND FIRE. 


{High winds cause the fire to run in the tops of the trees, rendering trenching valueless; only 
stopped by back firing.) 


t clearing cost 
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FiG. 1.—SAVING MANy LONG, HARD TRIPS AND TIME BY ESTABLISHING TELEPHONE 
COMMUNICATION. 


[Strung to trees by forest officers. ] 


FiG. 2.—WALLACE, IDAHO, AFTER THE FIRE. 
[Property of great value destroyed and many lives endangered. Just one of the items.] 
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trouble. Small portable sawmills cause many fires. The rigid en- 
forcement of regulations requiring the use of adequate spark arrest- 
ers, clearing up and burning, at proper seasons of the year, the 
débris resulting from logging, and the strict requirement that all 
employees exercise the greatest precautions against fires, is going a 
long way toward eliminating logging as a factor in increasing the 
number of fires. On the National Forests thirty-eight fires were 
reported in 1909 from this source. Some lumber companies have 
prohibited smoking in the woods, just as they prohibit it in their 
‘mills. Certainly there is as much reason for one as for the other. 


INCENDIARY FIRES. 


Many fires unquestionably have incendiary origin. Varied motives 
prompt this act, which is as hard to explain or to anticipate as any 
other wanton violation of law. Some are set for malice, or to “ get 
even” for real or fancied grievances. Without question, some fires 
are set to create fire-fighting jobs for some of the human flotsam and 
jetsam of that great tide which ebbs and flows over the country, fol- 
lowing the crops, railroad construction work, and other more or less 
temporary employment. 

The National Forest reports for 1909 showed that ninety-seven fires 
originated in incendiarism. In all States the penalty for this offense 
is very severe, and the Federal penalty is $5,000 fine or two years in 
the penitentiary, or both. The laws are stringent enough and convic- 
tions could unquestionably be secured, but the difficulty: is to catch the 
offender and prove the case. The Forest officers have the authority 
to arrest without warrant a man seen setting a fire, but so far prac- 
tically no arrests of this character have been made. The incendiary 
not only covers his tracks, but the fire itself effectively wipes out any 
clues. 

MISCELLANEOUS CAUSES OF FIRES, 


In addition to those from well-known causes, there are many fires 
which occur from miscellaneous causes not easily classified. The 
burning wad from a shotgun cartridge and the concentration of the 
sun’s rays through a glass bottle are examples. Many of those re- 
ported as of unknown cause, however, are undoubtedly ascribable 
to one or another of the well-recognized causes, though to which 
one can not be determined. Those reported “ unknown” from the 
National Forests amounted to seven hundred and fifty-eight in 1909. 


METHODS OF PREVENTION. 


Knowing the main causes of the fires, it is possible to consider 
intelligently the most practicable measures of prevention. 
1—70797°—yzBx 1910——27 
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FOR RAILROADS, 


To prevent the innumerable small fires set by railroads oil must 
ultimately be used as a fuel. An efficient spark arrester which will 
keep large glowing embers from being thrown out into the dry grass, 
brush, or débris usual along the right of way will assist greatly, but 
will not entirely prevent fires. The difficulty lies in securing a wire 
screen with a mesh small enough to catch the sparks, yet not so small 
as to interfere with the exhaust. Many different styles of screens 
have been devised in an attempt to overcome these difficulties. The 
use of a large-meshed screen is being made possible to some extent by 
special arresters which catch the larger cinders in a cuplike rim on 
the inside of the stack, the theory being that the heavier sparks, under 
forced draft, are held by centrifugal force close to the perimeter of 
the stack; therefore, any such obstruction properly placed on the in- 
side of the stack should stop the large cinders, which are the main 
cause of the fires. 

There must be some way to prevent those which do get away 
from starting fires, and the only effective one is to clear the right of 
way of all inflammable material. There should be no standing tim- 
ber, no punk logs and débris, and it should then be burned over peri- 
odically, under careful supervision, to prevent further accumulation 
of inflammable stuff. Through open country it is best to plow a 
furrow or two at the outer edge of the right of way to serve as a 
fire break. 'The method to be adopted depends to a great extent on 
topography. Two to four furrows on each side of the track are 
usually sufficient. In addition, it is necessary to patrol the right of 
way immediately after every heavy freight train, by a man on a 
speeder. 

Caches of fire-fighting tools should be located at each section house 
and at other stations along the right of way. These may be boxes 
similar to those used by contractors, placed at the most strategic 
points. Telegraphs and telephones for summoning assistance are of 
utmost importance in controlling railroad fires. Since the saving of 
time is the main consideration in handling a fire, provision must be 
made to use employees of the railroad for fire fighting, and this 
applies particularly to section gangs and other manual laborers 
immediately available. (Pl. XXVITI, fig. 2.) 

Appreciating the common danger, the Government and certain 
railroads have outlined, and in some cases have put into effect, a 
practicable cooperation. Such cooperative agreements are in force 
between the Forest Service and the Northern Pacific and the Great 
Northern railroads, which traverse National Forests in Idaho, Mon- 
tana, Washington, and Oregon. 

Under this cooperation the railroad agrees: To clear and keep 
clear its right of way of all inflammable material to the satisfaction 
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of a duly authorized Forest officer; to use effective spark arresters 
on all locomotives; to grant the use of pin room on the poles on its 
rights of way for wires of the Government, provided such an arrange- 
ment can be made with the company that owns the poles; to permit 
use of tricycle speeders for patrol purposes during the dry season; 
to furnish such assistance as is available in case of fire; to pay all 
expenses directly to the men employed in fire fighting, if the fire is 
within 200 feet of the right of way (this is made 100 feet in some 
cases) ; to allow Forest officers to ride on certain designated freight 
trains when provided with proper transportation; to notify the 
nearest Forest officer in case of a fire. 

On its part the Forest Service agrees to patrol the right of way 
during the dry season; to supervise the clearing of the right of way; 
to construct such telephone lines connecting Forest officer’s head- 
quarters as may be necessary; to furnish caches of fire-fighting tools 
at convenient points along the right of way; to give to the railroad 
all timber cut in clearing its right of way or an additional strip not 
to exceed 200 feet in any case, provided the timber does not run over 
10,000 feet per acre; to pay directly the men employed in fighting 
fire outside of the 200-foot strip (but if the railroad is later found 
to be responsible for the fire the United States is to be reimbursed) ; 
to notify the nearest station agent of any defects found in the tracks 
by the patrolmen. 

Both parties to the agreement are bound: Not to terminate agree- 
ment during the fire season; not to terminate it outside of the fire 
season without 30 days’ notice. 


FOR CAMPERS. 


To prevent fires, all campers should observe the following simple 
rules: Clear thoroughly of débris a space of about 10 feet around the 
place where the fire is to be built. Build small and not large fires. 
Never leave a fire burning, no matter how safe it might appear; put 
it out, either with water or dirt, and use special precaution to put 
out punky logs, since they burn for a long time. 

These three simple rules, if followed, will prevent any conflagration 
from camp fires. Campers should not risk themselves or jeopardize 
others who wish to enjoy the woods. If they are careless the severest 
penalty under the law should be inflicted. 


FOR FARMERS. 


The system adopted by many of the timbered States to make effec- 
tive a closed season during which time no brush can be burned with- 
out permit is helping tremendously to reduce the danger from settlers 
burning brush. Many States now provide for a closed season and 
compulsory brush burning during such time as it 1s safe. 
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Plainly noticeable on every road or trail in the National Forests 
are fire-warning notices. The essential feature of these notices is an 
outline of the Federal law against setting or leaving any fire. It 
states that malicious fire setting is met with a punishment of $5,000 
fine or two years in prison or both; careless fire setting with $1,000 
fine or one year in prison or both. 

Practically all of the States have enacted forest-fire laws. With 
very few exceptions all of the early legislation provided for penal- 
ties rather than for fire prevention. The more recent acts emphasize 
preventive measures. They provide in brief for the creation of fire 
districts upon the request of any timber owners in a given locality; 
the selection of a fire warden by the petitioners and ratification of 
his appointment by the State; the prohibition of brush burning’ dur- 
ing the dry season unless a permit is secured from the State fire 
warden; the compulsory burning of slash during the early spring or 
late fall in order to eliminate danger from logging. 

In practically all of the western States, but more particularly in 
Idaho, Oregon, Washington, California, and Montana, aggressive 
steps are being taken in the direction of adequate fire protection. 


COOPERATIVE ASSOCIATIONS. 


Many of the forestry and conservation associations of the West are 
carrying on an active propaganda of education not only among the 
timber owners, but among the people at large.. That this work is 
achieving results is shown by the fact that the lumber owners them- 
selves have organized associations in which each one of the members 
is assessed according to his acreage. The funds cover expenses of 
hiring guards and temporary fire fighters, of keeping horses, and 
of equipping men with tools. The primary purpose of this educa- 
tional campaign is to impress in a vivid, lasting way the meaning of 
a forest fire in losses to the Nation, to the State, and to the local 
community. 

Such organized associations are of the greatest practical benefit to 
the National Forests where the holdings of lumber companies and the 
National Government are intermixed, and cooperation prevents dupli- 
cation, makes the work effective, and properly places expenses and re- 
sponsibilties. Cooperative agreements provide for a division of the 
territory into cooperative districts, which districts are determined 
by the topography and extent of the private and Government hold- 
ings and of the areas which are not included in either; a prorat- 
ing of the expenses of fighting fires in the cooperative district on 
the basis of the proportion of holdings; a division of each cooperative 
district into patrol units and a definite agreement at the beginning 


Yearbook U.S. Dept. of Agriculture, 1910 PLATE XXXI. 


af 


FiG. 1.—THE PACK TRAIN ON A MOUNTAIN TRAIL. 
[Travel by trail either by foot or horse is fairly rapid; without trails it is practically impossible.] 


Fic. 2.—BiRD’Ss-EYE VIEW OF THE LOOKOUT PATROLMAN. 


[Note the immense scope of country covered. With means of com- 
munication fires can be promptly located and reported. } 
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Fic. 1.—FirRe LINE IN A Forest. A GROUND FIRE RAN UP TO THE LINE AND THERE 
STOPPED. 


Fic. 2.—THe Easy TRAVEL THROUGH THE OPEN PARKS OF THE YELLOW PINE COUNTRY. 


[Plenty of feed and water.] 
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_ of each fire season on the distribution and responsibilities of the men 
assigned to these units; the appointment of the association’s patrol- 
men as Forest Service guards to give them better authority to cope 
with executive problems and to make arrests for violation of Fed- 
eral fire laws. In like manner the Government guards and rangers 
are appointed State deputy fire wardens, which gives them authority 
to make arrests under the State law and also to incur expenses and 
provide for the prorating of the accounts paid by the association. 

This plan of agreement has been found most effective under the 
severe test of the extremely bad fire season of 1910. It has meant 
the elimination of duplication both in patrolling and actual fighting ; 
it has brought about system as against an emergency arrangement; 
it has culminated in a mutual effort to cope with a common danger 
through securing the greatest degree of efficiency by both the asso- 
ciation and the Government. 

Similar cooperative agreements are entered into with individual 
lumber companies or with owners who are not members of the asso- 
ciation, where their holdings are of sufficient acreage to make it 
advisable. Ordinarily the protection of these areas would have to 
be assumed by the Government in order to protect its own holdings, 
and this plan of cooperation places the responsibility for pro- 
tection control on these privately owned lands where it belongs—on 
the private owners themselves and not on the Government. The 
value of this kind of cooperation can not be overestimated in the 
general plan of fire protection in the National Forests. 


CONTROL OF FIRES. 


It is axiomatic that to control fires they must be discovered and 
reached when they are small. In a city the location of the fire-alarm 
boxes so that a report of the fire can be sent to the engine houses; 
the arrangement whereby anyone may turn in the alarm and can 
therefore act as a patrolman; the use of electrical appliances for trans- 
mitting the alarm; the complete readiness of men, horses, and engines 
to move on the first signal—or the substitution of the motor for the 
horse-pulled engine; the readiness of all vehicles and pedestrians to 
give entire right of way to the engines—all these bespeak a combina- 
tion for most quickly locating and reaching a fire. On the National 
Forests the problem in essence is the same. Fire engines scarcely can 
be-used, but the reporting of fires, the quick calling for assistance, 
and the keeping in readiness of necessary tools and equipment can 
be had. 

THE NATIONAL FOREST FORCE. 

First, the Forest is divided into ranger districts to distribute the 
patrol force properly and to fix the responsibility for a specific piece 
of territory on a permanently employed ranger, who can become 
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thoroughly familiar with the country in which he is to work. This 
is important, since much depends upon the ranger’s knowledge of 
the topography of his district. The size of the ranger district varies, 
but under present conditions is altogether too large. In no case 
should it include more than two townships, or approximately 72 
square miles. Since the ranger must not only oversee the fire-protec- 
tion work, but must handle the administrative work, such as making 
estimates, maps, and reports on timber sales; must exercise general 
supervision over the construction of roads and trails; and make 
examination of claims, it is necessary to have additional men to assist 
in patrolling the territory. These additional men are needed mainly 
during the fire season—from June to October—and are employed 
temporarily as guards to assist the ranger in patrol work. To prop- 
erly distribute these additional men, the ranger subdivides his district 
into patrol units, to each of which he assigns a Forest guard. From 
1 to 10 Forest guards are assigned to a ranger, depending, of course, 
on the size of his district and the comparative danger from fires. 
(PL 2X VL fie. 1,) 

The unit of patrol varies according to the character of the country. 
In the very heavily timbered regions of the coast and Northwest one 
man can not adequately cover, even with every facility for readily 
getting over the country, more than from 25,000 to 30,000 acres. In 
the more lightly timbered regions, where there are a great many open 
parks, one man can cover from 50,000 to 60,000 acres. This would 
mean for a Forest of 1,000,000 acres a patrol force, not including 
rangers, of thirty-three men. 


LOOKOUT POINTS. 


After dividing the Forest into ranger districts and subdividing 
the districts into patrol units, with a man in charge of each, it is still 
necessary to make sure that these men are in a position to render 
effective service. The ranger must select certain lookout points and 
ridges from which he can see over his entire district. _A view from 
these high points will, in many cases, be worth a great deal more for 
discovering fires than patrol lower down; hence these points are 
carefully selected and coordinated to give primary control of the 
entire Forest. They are generally high isolated peaks from which an 
unobstructed view may be obtained. If possible they should be in 
sight of each other, so that two men can locate a fire accurately by 
taking triangulation compass bearings. (Pl. XX XI, fig. 2.) 


Yet these lookout points and ridges are of little value if after the | 


fire is discovered there is no way to get to it quickly, because of a lack 
of trails, or no way to call for immediate help. Travel without trails 
through mountainous regions, over windfall and through brush, must 
be on foot; the time lost in getting to a fire is a serious matter. Where 
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the guard himself possibly could put the fire out when he first dis- 
covers it, provided he could reach it quickly, it might take an army of 
men to control it after a delay. In most cases ready assistance can 
be had only along the railroads and in the settled lower valleys. 


TRAILS AND TELEPHONES. 


In many cases help is from 10 to 60 miles away. With a tele- 
phone line the distance can be spanned in five or ten minutes; to 
travel it may take as much as four days. Unless, however, it is pos- 
sible to bring in men, supplies, and tools over road or trail, the delay 
is still greater, for then a trail must be cut for pack horses. (PI. 
XXIX, fig. 2; Pl. XXX, fig. 1.)- 

Permanent trails must be built to make the country accessible. 
They should be along all of the main streams and ridges as trunk 
trails, then up the tributaries and on the spurs as laterals. The sys- 
tem must be complete, comprehensive, and coordinated in order to 
make it possible for a man on horseback to reach any portion of his 
fire patrol unit within a few hours. In case the fire gets a start and 
it becomes necessary to bring in a number of men and many supplies, 
even better means of transportation must be provided. These can be 
secured only through wagon roads as far as they can be constructed 
and then trails for pack animals. Pack trains of from eight to thirty 
horses should be kept on each Forest where there is risk of delay in 
getting horses from the outside. These horses may be distributed 
over the Forest on trail construction work, or used for packing sup- 
plies and carrying mail to the patrolmen away back in the hills, so 
that the men will not have to leave their stations to come out for two 
or three days at a time during a critical period. 

When a large fire occurs which can not be handled by the local 
force of rangers and guards and assistance is needed, the telephone 
gets word to the supervisor, who, in most cases, is in a town on the 
railroad, and help is sent in. The horses are called into service from 
their routes or construction work and put to packing supplies to the 
fire camps. The caches of tools at strategic points throughout the 
Forest contain enough tools to equip from ten to fifteen men. Larger 
caches at central points of distribution in the Forest provide against 
the loss of time which would result if they had to be packed in, in 
addition to the food supplies for the men. (Pl. XXXTI, fig. 1.) 


FIGHTING FIRES. 


In general there are two kinds of fires, ground and top. All fires, 
with the exception perhaps of some started by lightning, begin as 
ground fires. A ground fire runs in the grass or underbrush, while 
the top fire reaches into the crowns of the trees. Crown fires occur 
and run only under the impetus of a good wind. Such a wind throws 
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fire brands and sparks for miles, setting innumerable small fires which 
only need the right combination of wind and weather to produce a 
general conflagration such as occurred during the season of 1910. 

To stop the ground fires, trenches are dug from 2 to 4 feet wide 
down to mineral soil, the brush and débris being thrown away from 
the fire. When the fire reaches this line, unless it is burning very 
intensely, under a high wind, it will stop. Patrols are established 
along this entire fire line to keep it from crossing. Some men fight 
these ground fires by getting very close to them, simply following 
the fire line as it extends; others cut their line some distance ahead 
and then back fire from the line. Both methods are good, but are 
applicable to different types. In open stands of timber close fighting 
is best; in the heavy underbrush close fighting is out of the question. 
The tools used for trenching are the mattock or grub hoe, shovel, axe, 
and cross-cut saw. Each crew usually contains from fifteen to twenty 
men, having tools in the proportion of two mattocks for each shovel 
or axe. For example, fifteen men would be using five shovels or axes 
and ten mattocks. Such a crew can build about 1 to 2 miles of fire 
trenches ina day. (Pl. XXIX, fig. 1; Pl. XX XT, fig. 1.) 

Under high winds the ground fires may start top fires, that is, the 
fire runs up the dry moss on a tree or catches some of the lower 
branches, which in turn catch the next, and the crown fire is started. 
The fire crew then selects a place some distance ahead of the fire and 
puts in a trench and also cuts the trees for a space about 20 feet 
wide. A back fire is set near enough to the advancing fire for the 
back draft to bring the two together and cause them to burn out. 
With a hurricane-like wind the only thing to do is to get out of the 
way as quickly as possible. 


PROMISING NEW FRUITS. 


By WILLIAM A. TAYLOR, 
Pomologist and Assistant Chief, Bureau of Plant Industry. 


INTRODUCTION. 


In a country possessing the broad area of the United States, with its 
wide range of climatic and soil conditions, the question as to what 
varieties of fruits should be selected for planting is of necessity an 
important one. While with some of the fruits in some sections expe- 
rience with certain varieties has proved them to be so satisfactory 
that there is little incentive to seek better sorts, this is far from true 
with regard to most fruits in most sections. And while in general 
it is to be expected that the varieties best adapted to a particular 
region ‘are such as originated therein, there are many conspicuous 
instances where varieties have found very congenial homes at points 
far remote from their places of origin and under climatic and soil 
conditions very different from those places. 

The exceptional success of such varieties as the Yellow Newtown 
apple in portions of Virginia, Oregon, and Washington; the Jona- 
than apple in Llinois, Colorado, California, and Idaho; and the 
Esopus (synonym Spitzenburg) apple in portions of Oregon and 
Washington, all of which varieties originated in eastern and south- 
eastern New York, are cases in point. Such examples should en- 
courage the systematic testing of promising new fruits as they come 
to notice from time to time throughout the climatic range of their 
respective species or groups. Such testing should, of course, be done 
in a small way rather than through commercial plantings, particu- 
larly when the test is to be made in a locality where conditions differ 
widely from those to which the sort is known to be adapted. With 
the tree fruits a few buds or scions of the new variety afford a suffi- 
cient start to quickly determine its probable value for planting, 
while with the small fruits a few plants or cuttings are sufficient, if 
so handled that they can be fully contrasted with the proved stand- 
ard varieties of the section. Half a dozen trees reserved for use as 
stock trees upon which to top-work new sorts afford adequate oppor- 
tunity for such experimentation on the average fruit farm if used 
with wise discrimination. The results obtained from such an ex- 
perimental plat not infrequently point the way toward very impor- 
tant varietal readjustments of commercial plantings sooner and 
more accurately than can be done in any other way. 

425 
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One purpose of this article, in continuation of similar ones printed 
in the Yearbook since 1901, is to call the attention of fruit growers 
generally to new and little-known sorts that are worthy of their 
attention, and to encourage the testing of such in different sections 
of the country. The Department of Agriculture does not distribute 
these varieties for experimentation except as indicated. 


LOWRY APPLE. 
Synonyms: Lowry Seedling, Dixie, Mosby's Best, Mosby’s Best Red Winter. 


[PLATE XXXIII.]J 
EARLY HISTORY. 


The original tree of the Lowry apple stood on a farm owned by 
Mr. John Lowry (deceased), 3 miles south of Afton, Nelson County, 
Va. Though the variety first began to attract attention about sixty 
years ago,' only within the past few years has its probable commer- 
cial value been appreciated. Even at the present time its planting 
is chiefly confined to the Blue Ridge region of Virginia. 

It appears to have been first propagated about 1880* by Mr. John 
Wright? (deceased), of Avon, Va., and by Mr. W. G. Lobban,’ the 
latter making grafts on the farm of Mr. G. W. Lobban, near the 
“ John Lowry place.” It was known locally at this period under 
the name Lowry, or Lowry Seedling. About 1890 Mr. Wright fur- 
nished scions to Mr. Elisha Robertson (deceased), who operated a 
nursery at Yancey Mills, Albemarle County, Va. Mr. Robertson 
gave it the name Diwie about 1895, and appears to have been the first 
to propagate it commercially. After Mr. Robertson’s death it was 
propagated by Mr. A. F. Mosby (deceased), proprietor of the Rich- 
mond Commercial Nurseries, Richmond, Va., and by him named 
Mosby’s Best. More recently it has been grown in several other 
nurseries. 

The original tree died about ten years ago, having become weak- 
ened, it is said, by the excessive cutting of grafts from it.’ 


DESCRIPTION. 


Form roundish to roundish oblate, sometimes slightly ribbed; size 
medium; cavity regular, medium in size and depth, with gradual 
slope and russet markings; stem moderately long, fairly stout; basin 
regular, medium to large, with gradual slope, furrowed; calyx seg- 
ments small, converging; eye large, open; surface generally smooth; 
color yellow, washed with mixed red and splashed and brokenly 

1Letter from W. H. Goodwin, November 21, 1910. 
2 Letter from J. T. Critzer, December 9, 1910. 


% Letter from S. H. Arnall, December 24, 1910. 
‘Letter from W. T. Hood, October 17, 1905. 
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striped with rich crimson; dots conspicuous, yellow; skin medium 
thick, tenacious; flesh yellowish, rather fine grained, breaking, mod- 
erately juicy; core conical, clasping, of medium size, nearly closed; 
seeds plump, of medium size, brown, varying from few to many; 
flavor mild subacid, pleasant; quality good to very good. Season 
from December to February in the Piedmont, Blue Ridge, and Val- 
ley regions of Virginia, where it has been more largely grown than 
elsewhere and where it is highly recommended by those who have 
most experience with it. 

Though milder in flavor than most of the varieties highly prized 
for dessert use, it possesses many desirable characteristics and is 
considered worthy of testing for commercial purposes in eastern 
apple districts from Pennsylvania southward. The tree is a fairly 
thrifty grower and good bearer. 

The specimen illustrated in Plate XX XIII was grown in 1905 
by Mr. Hugh Foster, Afton, Va., who at that time owned the farm 
on which the variety originated. 


KINNARD APPLE. 


SynonyMS: Kinnard's Choice, Kinnaird, Kinnaird’s Choice. 
[PLATE XXXIV.] 


EARLY HISTORY. 


The Kinnard apple has long been in cultivation in central Ten- 
nessee, Virginia, North Carolina, and some other sections of the 
South. While therefore not entitled, strictly speaking, to considera- 
tion as a new sort, its adaptability to a much wider climatic range 
has recently become apparent. 

This variety originated as a chance seedling in Williamson County, 
Tenn., on a farm then owned by Mr. Claiborn H. Kinnard, on the 
headwaters of the west fork of the Harpeth River, about 8 miles 
southeast of Franklin, the county seat, and 23 or 3 miles north of 
what is known as the Duck River Ridge.* 

The date of origin is unknown, save that it was some time prior to 
1850. The original tree is said to have been discovered in a thicket 
and to have been in fruit when it was first found.? The variety was 
apparently first propagated, commercially, early in the fifties, in a 
local nursery operated by one “ Judge” George Andrews, and it is 
reported to have been named Ainnard’s Choice by him. 

The earliest published description appears to have been that of 
Charles Downing, in 1872, who described it as Hinnaird’s Choice. 


1 Letter dated November 28, 1910, from Judge H. G. Jefferson, whose father, now in his 
ninetieth year, boarded with Claiborn Kinnard about 65 years ago. 

2 Letters from Chas. L. Williams, January 5 and 14, 1911. 

8 First Appendix to “ Fruits and Fruit Trees of America,” p. 18. 
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The original tree has been dead some 18 or 20 years, having been 
blown down during a storm. This tree was some 35 feet in height 
and its trunk was about 2 feet in diameter. 


DESCRIPTION. > 


Form obiate, ribbed; size medium to large; cavity regular, large, 
usually with gradual slope and russet markings, sometimes lipped; 
stem rather short, moderately stout; basin usually regular, medium 
to large with gradual slope, furrowed, frequently knobbed; calyx 
segments small to medium, converging; eye medium, closed or par- 
tially open; surface smooth, except for occasional knobs and patches 
of russet; color yellow, overspread with red, usually indistinctly 
striped with dark crimson; dots numerous, yellow, russet, some 
aureole; skin rather thick, tenacious; flesh yellow, moderately fine 
grained, breaking, juicy; core oval, clasping, small, usually closed, 
sometimes partially open; seeds numerous, plump, of medium size, 
brown; flavor subacid, rich; quality good to very good; season 
from fall to midwinter. 

The Kinnard apple is of the Winesap group and is adapted to the 
same general conditions as the Winesap, but it apparently succeeds 
considerably farther south than that popular old sort. During recent 
years it has shown special adaptability to the Piedmont and Blue 
Ridge regions of Maryland, Virginia, and the South Atlantic States. 
In the mountainous portions of northern Gegrgia it develops to a 
very high degree of perfection. While it has been highly esteemed 
for many years in central Tennessee in the region of its origin, it is 
also succeeding well as far south as northern Louisiana and northern 
Texas. It appears worthy of testing in the apple districts of the 
Rocky Mountains and Pacific coast regions. In northwestern Arkan- 
sas it has been found rather susceptible to apple scab—apparently 
more so than most varieties grown there—but this failing does not 
appear to have been reported from other sections. 

The tree is thrifty and fairly vigorous, but a rather slender grower, 
with brownish-red bark on the young wood. 

The specimen illustrated in Plate XXXIV was grown by Prof. 
C. C. Newman, in Rabun County, Ga. 


PAYNE PEACH. 
SynonyM: Highland Beauty. 
[PLATE XXXV.] 
ORIGIN. 
The original tree of this variety developed in 1901 as a sprout from 
the stock of a St. John peach tree broken off below the point of bud- 


ding in the orchard of E. B. Payne & Sons, near Cloverdale, Barry 
County, Mich. 
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The tree that developed from this sprout bore its first crop when it 
was years old. It was first called Highland Beauty in corre- 
spone ice and when exhibited, but it does not appear to have been 
descri,ed under that name. It was described as Payne by Fletcher 
in 1920.1 

It was first propagated in 1907 by E. B. Payne & Sons for their 
own planting. 

DESCRIPTION. 


Form roundish; size large; cavity regular, of medium size and depth 
with gradual slope and red markings; stem short, stout; suture shal- 
low, extending from cavity to apex; apex a small point at termination 
of suture; surface soft, velvety; color yellow, blushed, and splashed 
with dark crimson; dots minute; down short, loose; skin thin, tena- 
cious; flesh yellow, slightly stained at stone; texture melting, tender, 
juicy; stone oval, free, medium to large; flavor subacid, sprightly, 
slightly astringent ; quality good to very good; tree vigorous, spread- 
ing, productive; leaves lanceolate, of medium size, with rather short, 
thick petioles; glands reniform; flowers small. Season last week of 
August and early September in the locality of its origin, ripening 
about a week in advance of St. John. The tree is productive and is 
considered hardier than most commercial varieties grown in that sec- 
tion. 

This variety, though not yet tested in other than its original] local- 
ity, is considered promising for test in northern peach-growing dis- 
tricts. 

The specimen illustrated in Plate XXXV was grown by E. B. 
Payne & Sons, Cloverdale, Mich. 


HOOSIER RASPBERRY. 
[PLATE XXXVI.] 


EARLY HISTORY. 


This very promising blackcap raspberry originated on the farm of 
the late John W. Durm, 4 miles east of Pekin, Ind., about 1895, as 
the result of a definite effort to produce a variety that should be both 
very hardy and resistant to anthracnose. It is said to be a cross 
between Gregg and Mammoth Cluster. 

In the development of this variety Mr. Durm and Mr. Alvia G. 
Gray (also of Pekin, Ind.) have been closely associated. They were 
mutually interested in producing hardy and disease-resistant varieties 
and from time to time planted large numbers of raspberry seeds with 


1 Varieties of Fruit Originated in Michigan, Special Bulletin No. 44, Michigan Agricul- 
tural College Experiment Station, August, 1910. 
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this end in view. The seed from which the Hoosier grew was planted 
by Mr. Durm about 1895. It was grown jointly by himself and Mr. 
Gray for a time for the purpose of testing it. After its merits had 
become apparent to them it was named “ Hoosier” in 1898 by Mr. 
Durm, who, shortly before his death, turned it over to Mr. Gray to 
propagate for introduction and dissemination. 

During 3 or 4 years following 1898, it was propagated in a limited 
way and the plants sold locally until 1902, when it was offered for sale 
to the trade, a price list issued that year by Mr. Gray containing the 
first published use of the name “ Hoosier” for the variety. 

It has thus far proved free from disease, vigorous, productive, and 
hardy, bearing good crops of fruit in some years under very un- 
favorable climatic conditions and when most other varieties in com- 
parison failed. 

DESCRIPTION. 


Berries roundish, large to very large in size, borne in moder- 
ately loose clusters of 15 to 18 or more fruits and easily detached 
from the rather small receptacles; drupes large, glossy, black with a 
durable bluish bloom; pedicels slender, thorny; calyx small, -pale 
green; flesh dark-purplish red, meaty, solid, firm, moderately juicy; 
seeds rather large and hard; flavor subacid with pleasant aroma; 
quality good. 

The bush is a strong, vigorous grower and apparently possesses a 
rather unusual degree of hardiness. It is considered promising for 
the Middle Western States. 

The cluster illustrated in Plate XXXVI was grown by A. G. 
Gray, Pekin, Ind. 


DUGAT ORANGE. 
[PLATE XXXVII.] 


EARLY HISTORY. 


The original Dugat orange tree is reported to have come as one 
among a hundred imported from Japan about the year 1880 as 
Unshiu (commonly known in this country as Satsuma) by Leonard 
Coates, then of Napa, Cal. About 1882 Col. W. S. Dugat obtained 
two of these orange trees from Mr. Coates’s nursery and planted them 
on his place in Beeville, Tex. One of these trees died. After the 
other one (which later came to be known as the “ Dugat”) had been 
planted for several years, its habit of growth showed such striking 
peculiarities as to indicate that it was. distinct from other sorts known 
in that section. Mr. G. Onderdonk, of Nursery, Tex., became inter- 
ested in this tree because of its evident value for that section and has 
been largely instrumental in directing attention to it.t 


1Letters and historical notes from G. Onderdonk, October 18 and December 13, 1904, 
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The dwarfish habit of growth of the tree gave the impression for 
several years that it, like the Unshiu trees imported at the same time, 
was on trifoliata stock. This was later found to be an error, although 
it has since been found to succeed well upon that stock. Correspond- 
ence with the importer and other efforts to identify the variety hav- 
ing failed to establish its identity, it gradually became known as the 
Dugat. It appears to have been first propagated commercially in this 
country about 1898+? by Mr. R. W. Holbert, Arcadia, Tex. Since that 
time it has been considerably disseminated through Texas and Florida 

nurseries. 
DESCRIPTION, 


Form roundish, very slightly ribbed; size medium to large; stem 
stout, placed in a small wrinkled cavity; apex slightly flattened; 
surface rather rough; oil cells large, indented; rind tenacious, 
moderately thick; segments commonly 12, irregular, rather loose, 
leaving an open center; seeds plump, variable in size, color, whitish; 
flesh yellowish translucent, tender; juice abundant, translucent; 
flavor sprightly subacid with pleasant bouquet; quality good. Sea- 
son early, about the first of December in southern Texas. The crop 
is more uniform in size than Satsuma, and like other true oranges it 
keeps better than the Mandarin varieties. 

The tree makes a dwarfish, compact growth and is practically 
thornless. For some time it was thought to be fully as hardy as 
Satsuma, but the experience of the past six years indicates that it is 
injured by cold sooner than the Satsuma on the trifoliata stock in 
Texas. The tree appears to have remarkable recuperative capacity, 
however, and when banked to protect the trunk from destruction by 
frost, quickly renews its top. Under such conditions it is reported 
to come into fruit again much more quickly than the Satsuma. It is 
also considered a more regular bearer than Satsuma. Its chief value 
thus far indicated is for the Texas coast country, where it is being 
considerably planted. 

The specimen illustrated in Plate XXXVII was grown by Mrs. 
E. M. Dugat, Beeville, Tex. 


FAMILY AVOCADO. 
[PLATE XXXVIII.] 


ORIGIN. 


The original tree of the Family avocado was found by Prof. P. H. 
Rolfs, now director of the Florida Agricultural Experiment Station, 
on a place at Buena Vista near Miami, Fla., which came into his 


1 Letter from G. Onderdonk, January 12, 1911. 
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possession in 1902.1. The age of the tree at that time is uncertain, 
but it was probably 5 or 6 years old. Its previous history is unknown. 

It was first propagated for experimental purposes at the Sub- 
tropical Laboratory of the Bureau of Plant Industry at Miami in 
1904. and has since been quite widely distributed for testing. Later, 
bud wood was furnished to a number of nurserymen, several of whom 
have propagated it commercially. The name “ Family” was given 
it about the time that it was first propagated in 1904. 

The original tree has failed to set fruit in but one year since 1902. 
It has the rather unusual habit of ripening its fruit, which is borne 
in clusters, over a period of 8 to 10 weeks, beginning 1 to 2 weeks 
later than the earliest varieties and continuing until the first fruits 
of the late sorts are ripe, or even later. It was because of this 
peculiarity that the name “ Family ” was selected for it by Professor 
Rolfs, it being well adapted to the supplying of fruit for family use; 
but it is less desirable for commercial purposes than the varieties that 
ripen their fruit more uniformly. 

The original tree is still standing and is about 18 to 20 feet high. 
It is now rather spreading in habit of growth; when younger it was 
apparently more upright in growth, with branches somewhat inclined 
to droop. 


DESCRIPTION. 


Form obconical; size medium to large; cavity regular, small, shal- 
low, with gradual slope and furrowed; stem stout; apex furrowed, 
russeted; surface undulating; color yellowish green, marbled, splashed 
and striped with purplish red; dots numerous, yellow, many in- 
dented; skin of medium thickness; flesh yellowish green, tender, 
buttery; seed roundish, large; flavor mild, pleasant; quality good to 
very good; season rather early to rather late. 

This variety is especially valued for local use in southern Florida 
and is worthy of testing in California. 

The specimen illustrated in Plate XXXVIIT was grown by Prof. 
P. H. Rolfs at Miami, Fla. 


CECIL MANGO. 
[PLATE XXXIX.] 
EARLY HISTORY. 


The interest in the mango in Florida has now continued for a 
sufficient time to begin to bring to ight some good seedlings grown 
from seed of choice imported sorts. Choice new varieties may now be 
expected to appear in considerable numbers as trees in seedling or- 
chards come into bearing sufficiently to demonstrate their distinctive 


1 Letter from P. H, Rolfs, November 1, 1910. 


PLATE XXXVII. 


1910. 


Yearbook U.S. Depr. of Agriculture. 


4 


PLATE XXXVIII. 


910 


e 


of Agricultur 


ok U 


earbo 


/OCADO. 


A 
FAY 


FAMILY 


PLATE XXXIX. 


CeciL MANGO. 


‘es 


7 


a a 
a a rae 


sf: 


Yearbook U.S. Dept of Agriculture, !910 


TAMOPAN 


IGNARD & COMPANY. N_Y 


PERSIMMON. 


PLATE 


XL. 


at 


PROMISING NEW FRUITS. 433 


characteristics. One of the most promising thus far is the Cecil, 
which originated at Miami, Fla. 

In 1902* about 200 mango fruits of the “ Philippine” type were 
received by Mr. 8. A. Belcher of Miami, Fla., from some point in 
Cuba. The seeds of these fruits were planted in pots and later about 
100 trees which grew therefrom were transplanted to permanent 
places on Mr. Belcher’s homestead, now owned by Hickson Brothers, 
2 miles west of Miami. 

The tree to which later the name “ Cecil” was given bore a few 
fruits for the first time when it was 5 years of age. It was named in 
the spring of 1908, after the unusual merits of the fruit had become 
apparent, the name having been first published in a local paper. 
Its commercial propagation was begun in 1910. 

The tree is said to be a very vigorous grower, symmetrical in form, 
and a heavy bearer. The fruit begins to ripen at Miami about the 
first week in June. 


DESCRIPTION, 


Form oblong reniform, rather slender; size large; cavity reguiar, 
small, shallow, slope gradual; stem medium slender, fleshy where it 
joins the fruit; tip an inconspicuous beak, usually about half an inch 
from the longitudinal apex of the fruit; surface nearly smooth; color 
rich greenish or golden yellow, marbled lightly with brownish yellow; 
dots numerous, russet, sometimes subcutaneous, green or gray; bloom 
whitish; skin medium thick, tenacious; flesh yellow, tender, juicy 
with but very little fiber; seed thin, oblong, large; flavor sweet or 
mild subacid, rich, aromatic, pleasant; quality good to very good; 
season June to August at Miami, Fla. 

Apparently adapted to Florida and worthy of testing in Porto 
Rico and Hawaii. 

The specimen illustrated in Plate XX XIX was grown by Hickson 
Brothers, Miami, Fla. 


TAMOPAN PERSIMMON. 
[PLATE XL.j 


HISTORICAL NOTES. 


The introduction of the Japanese persimmon into the United States 
aroused widespread interest throughout the country on account of the 
precocity of the trees and the large size and great beauty of the fruit. 
For many years large importations of grafted trees from Japan were 
made by commercial nurseries, with the result that the varieties 
obtainable from Japanese nurseries were widely tested throughout 


1 Letters from Hickson Brothers, November 9 and 17, 1910. 
1—70797°—rsxK 1910——28 
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the country. Much disappointment resulted when no sort was found 
among them sufficiently hardy to endure the winters north of the Gulf 
and South Atlantic States, except in specially sheltered locations. 
The fruits of most of them were found to retain their astringent 
flavor until they were too soft to ship or handle, so that their market 
value was considerably impaired. 

Rather indefinite reports continued to come from travelers and 
missionaries of hardier large-fruited sorts grown in the interior of 
China that were superior in many respects to the Japanese varieties. 

In an effort to obtain stock of such varieties, Hon. Charles Denby, 
then United States Minister to China, at the request of the Pomologist 
of the Department, in 1894 and again in 1895, procured and for- 
warded to the Department scions of sorts the fruit of which was of 
high repute in the Peking market. The scions were of two varieties, 
and Mr. Denby reported upon them at the time as follows: * 

These scions were procured at the village of Niuchuang, about 100 miles west 
of Peking. They were brought from this place because of the reputation it has 
for persimmons, being much resorted to by the Chinese themselves for scions. 
The trees from which they were cut grew on level ground at the foot of the hills. 
The soil was a yellowish loam, and the crops grown in the vicinity were Indian 
corn and tall millet. An ordinary specimen of the Kao Chuang variety exam- 
ined by me was 9 inches in circumference, 2} inches thick, and weighed 6 ounces. 
Such fruit is sold at retail in Peking in immense quantities at 1 to 2 cash each 
(5 to 10 for 1 cent gold).- The Mo pan variety measured 12 inches in circumfer- 
ence, 24 inches thick, and weighed 11? ounces. This retailed at 3 to 5 cash each 
(2 to 8 for 1 cent gold). 

The fruit is orange yellow in color. It is sweet in flavor, recalling the taste 
of the American persimmon without its astringent effect. It is eaten raw. It 
ripens without frost. 

Unfortunately the several lots of scions sent at that time, though 
packed and forwarded with great care, failed to survive the journey, 
arriving too dry and lifeless to propagate. Persimmon seeds sent by 
Minister Denby at the same time germinated freely, and several hun- 
dred trees were grown from them for distribution, but all proved to 
be of the small-fruited Diospyros lotus, which is used in the Orient as 
a stock for the more highly esteemed varieties. 

After this unsuccessful effort no systematic attempt to obtain the 
large varieties appears to have been made until 1905, when Mr. Frank 
N. Meyer, agricultural explorer in the Office of Foreign Seed and 
Plant Introduction of the Bureau of Plant Industry, sent from the 
Ming Tombs Valley, west of Peking, several lots of scions of a variety 
evidently closely similar to, if not identical with, the “ Mo pan” pre- 
viously obtained by Minister Denby. This sort, which Mr. Meyer 


1 Letter of Hon. Charles Denby to Secretary of Agriculture, dated Peking, November 19, 
1895. 
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later found growing in several localities in China, he states is known 
as “Ta mo pan shi tze,” signifying “big grindstone persimmon,” on 
account of its large size and peculiar flattened form. Mr. Meyer 
states :* 


The fruit of this particular variety has a bright orange-red color, grows to a 
large size, measuring 3 to 5 inches in diameter, and sometimes weighs more 
than a pound. It is perfectly seedless, is not astringent, and can be eaten even 
when green and hard. It stands shipping remarkably well. The fruit is of a 
peculiar shape, having an equatorial constriction, which makes it look as if two 
fruits had been joined, or, to uSe a more terse expression, as if somebody had 
sat upon it. The trees are very thrifty growers when once thoroughly estab- 
lished. They reach a height of 30 to 50 feet, and though the young branches 
are very erect, the older ones bend down a good deal because of the great 
weight of the fruit. The trees seem to bear very heavy crops in some years, 
while in other years the harvest is small. A drawback of a large crop is 
that the great weight of the fruit causes the large limbs to snap off unless 
they are propped or tied up. This, therefore, has to be done regularly. It 
seems that when the trees of this variety reach the age of 40 or 50 years they 
begin to decline in vigor; still, here and there old specimens may be seen that 
are near the century mark. 

These large persimmons are mostly used when fresh. Foreigners in China 
are fond of eating them with a spoon, and after being kept in a cool place for 
some hours the fruit is very refreshing. They can be eaten while still hard, 
like apples. By careful handling and by keeping the persimmons at a low 
temperature they can be preserved for several months. To keep them through 
the winter the Chinese pile them in heaps, let them freeze thoroughly, and 
keep them frozen until they are needed. When wanted, they are simply put 
into a vessel with cold water to be thawed slowly, and then they are as good 
as when freshly picked. They can also be eaten when slightly frozen, like 
sherbet, and occasionally they are quite acceptable in that condition. 


Scions and young trees of this variety have been experimentally 
distributed by the Office of Foreign Seed and Plant Introduction 
under the name Tamopan (S. P. I. No. 16921), and the variety has 
been sufficiently fruited to indicate its high promise. The fact that 
the fruit loses its astringence before softening gives it special value, 
and its unique form constitutes an effective identification mark by 
which it can be readily reeccgnized in market. 


DESCRIPTION. 


Form oblate to roundish oblate with a conspicuous equatorial con- 
striction which distinguishes it from other types; size large to very 
large; cavity regular, large, deep, slope gradual, marked with four 
furrows and russeted; stem moderately stout; calyx segments of 
medium size, reflexed around stem; apex depressed, terminating in 


1Agricultural Explorations in the Fruit and Nut Orchards of China, Bulletin 204, Bureau 
of Plant Industry, pp. 11-12. 
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a small point located in the intersection of the sutures which divide 
the fruit into well-defined quarters; surface smooth; color rich yellow 
to orange yellow; dots very minute; skin medium thick, tenacious, 
covered with transient, whitish bloom; flesh yellowish, translucent; 
texture very tender, melting, juicy; seeds undeveloped in specimens 
examined; flavor sweet, losing astringence before softening; quality 
very good. The tree is a strong, vigorous grower, showing good evi- 
dence of productiveness. 

The fruiting of this variety in America has thus far been restricted 
to North Carolina and Florida. Its cold endurance is therefore not 
yet determined, but it is considered promising for experimental 
planting in the territory south of the Potomac, Ohio, and Missouri 
rivers and on the Pacific coast. Its northern source in China sug- 
gests the possibility of sufficient hardiness to thrive as far north as 
our native persimmon succeeds. 

The specimen illustrated in Plate XL was grown by the Glen St. 
Mary Nurseries Co., Glen St. Mary, Fla. 


i 


THE PRECOOLING OF FRUIT. 


By A. V. StuBenrAucH, Expert in Charge of Fruit Transportation and Storage 
Investigations, and S. J. DENNIS, Expert in Refrigeration, Bureau of Plant 
Industry. 


INTRODUCTION. 


The term “ precooling” has been applied to the rapid and prompt 
cooling of fruit or other produce before it is shipped or stored. Ice 
and salt or mechanical refrigeration are usually employed as the 
cooling agents. The object of precooling is to reduce the temperature 
of the fruit as quickly as possible to a point where ripening will be 
retarded and decay and deterioration prevented. 

Probably no process of fruit handling has so rapidly attracted 
widespread interest within so short a time after it was first suggested 
as has this comparatively new idea in preparing fruit for shipment 
over long distances. 

The purpose of this paper is to present in a rather conservative 
and concise form the progress and results of the investigations which 
have been made. by the Bureau of Plant Industry and to give the 
exact status of the process as far as it has been applied under com- 
mercial conditions. 

Many problems connected with the rapid reduction of the tem- 
perature of fruit remain to be solved. It is not yet certain just 
what system of cooling is preferable, whether the cooling should be 
accomplished before the fruit is loaded in the cars, or whether cool- 
ing after loading is most advantageous. Careful and comprehensive 
study of all phases of the subject and a long series of tests will be 
required before the problems are fully solved. 

Precooling of fruit has already received commercial application. 
A number of plants have been erected and are in operation in 
California, and many more are projected in various parts of the 
country. Some of these plants, operated by associations of growers 
or shippers, precool the fruit before it is loaded; some, constructed 
by transportation companies and operated in connection with the 
refrigerator-car service, are car-cooling plants and accomplish the 
precooling after the fruit has been loaded and delivered to the 
railroads. 

The ideal system of precooling for all conditions has not yet been 
found. While the process has not yet wholly passed the experi- 
mental stage, its importance as a means of promoting the safe trans- 
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portation of fruits for great distances has long been fully recognized 
and its use will be extended as rapidly as the principles can be 
worked out and their practical application under different conditions 
and to different crops demonstrated. 


THE REASONS FOR PRECOOLING, 


During the maturing of a normal fruit on the tree certain chemical 
and physiological changes are constantly taking place within the fruit 
itself. These changes, which result in the acquirement of quality and 
flavor, constitute the ripening processes. After a certain point is 
reached the fruit becomes overripe, quality and flavor are lost, and de- 
terioration progresses until eventually the fruit is destroyed by fun- 
gous decay or fermentation, or through destructive physiological 
changes. 


A fruit may be considered as a living organism which has a definite 


span of existence, the length of this span depending upon the condi- 
tions surrounding the organism. The most important factor which 
modifies this span of life is temperature. When the fruit is removed 
from the parent plant the life processes constituting ripening are ma- 
terially hastened and the life span is greatly shortened if the fruit is 
allowed to remain warm for any considerable length of time. Hence, 
the importance of reducing the temperature as promptly and rapidly 
as possible after the fruit is picked. 

The length of the life span differs with the character of the fruit. 
It is shortest in the soft fruits, such as berries, cherries, peaches, apri- 
cots, plums, and most pears, and longest for the harder fruits—citrus 
fruits and apples. It varies with different varieties within the same 
group of fruits. Some varieties of apples, for example, keep longer 
than others; lemons keep longer than oranges. The importance of 
quick and prompt cooling—precooling—then, is greatest in the case 
of the soft fruits and least for the harder fruits. Experience so far 
confirms this rule. 

Aside from the breaking down from overripeness, fruits are subject 
to premature decay due to the attacks of various fungi. The most 
common forms of these fungi, however, have not the power to pene- 
trate the sound, unbroken skin of a healthy, normal fruit. Most of 
the decay occurring in fruits in transit and storage starts at injuries 
and breaks in the skin, caused almost entirely by rough handling in 


preparing the fruit for market, either in picking, grading, hauling, or - 


packing. Wounds, bruises, scratches, or abrasions of any kind allow 
the organism of decay to gain entrance. Other fungi which are not 
dependent upon injuries to start, attack fruits in transit and storage; 
but these forms of decay are much less prevalent. 


THE PRECOOLING OF FRUIT. 439 


The germination of the decay spores, which are analogous to the 
seeds of higher plants, is dependent upon proper moisture and tem- 
perature conditions. Germination does not take place while the fruit 
is perfectly dry or when the temperature is low. After the spores 
have germinated, however, and the decay has started within the fruit, 
even as low a temperature as 32° F. will not wholly check it. Growth 
of the mold is only retarded and the decay continues slowly to 
develop. 

The prompt and rapid reduction of the temperature below the 
point where the decay spores will germinate prevents the development 
of the disease, and even fruit which has been rendered extremely 
susceptible through mechanical -injury of some kind can be trans- 
ported with only slight loss from decay when promptly cooled. It is 
not advisable, however, to depend upon precooling to prevent decay 
following injuries. The spores of the fungi are not destroyed by the 
low temperature. They merely remain dormant until conditions are 
favorable for their germination and growth. These conditions usu- 
ally exist as soon as the fruit is unloaded from the cars, especially in 
humid, hot weather. The loss from decay is thus transferred to the 
market end, and such fruit will soon gain a reputation for poor market- 
holding quality and will be discounted accordingly. It is just as 
important that fruit remain in sound condition long enough after 
arrival in market to be sold and consumed as it is to get it to market 
sound. Precooling may not be legitimately substituted for careful 
handling in preparing fruit for shipment. 


REVIEW OF PRECOOLING INVESTIGATIONS. 


The precooling investigations of the Bureau of Plant Industry 
were begun in 1904, when, so far as is known, the first application 
of this principle to the handling of fruit was made by Powell, in 
Georgia, in connection with a study of the causes of decay in peaches 
during transit from the Southeastern States to northern markets. 
These investigations have been continued and extended as rapidly 
as the means at command would permit, and it will be necessary to 
continue the work for a number of years, as many problems remain 
unsolved. The work so far has included the cooling of peaches, 
oranges, and table grapes in California, and additional work on 
peaches in Georgia. 

In the first peach work in Georgia and California (1904 and 
1905) the precooling was done in ordinary refrigerator cars. The 
bunkers were filled with ice and salt and the fruit was stacked openly, 
half a carload being cooled at a time to allow free circulation of 
the cold air. These experiments were therefore of the “ warehouse ” 
type of precooling, which insures the thorough cooling of every 
package before it is loaded for shipment. 
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For the orange and grape work and for the later peach work in 
Georgia special equipment, using mechanical refrigeration, was pro- 
vided. Most of the orange work was done in connection with com- 
mercial cold-storage plants, including cooling in refrigerated rooms 
before loading and by blowing cold air through the ears after 
loading. 

Later, in 1908, a special, portable, experimental precooling plant 
was added to the Bureau equipment, which makes the work largely 
independent of commercial plants and renders it possible to carry 
on precooling investigations at any point having railroad facilities. 
The outfit consists of a 12-ton ammonia compression system installed 
in one end of a specially constructed freight car. The other end of 
the car is heavily insulated, and forms a coil room containing 5,000 
feet of 14-inch ammonia expansion piping. Engines, fans, pumps, 
condensers, dynamos, and electric motors are included, and provision 
is made for accurately measuring the temperature, refrigeration, 
power, and other factors, so that full data can be obtained. The cool- 
ing is accomplished by circulating air over the piping in the coil 
room by means of a 45-inch exhaust fan of the centrifugal type, 
which forces the cold air through removable insulated 20-inch pipes 
to an adjacent car or building. Plate XLI, figures 1 and 2, show this 
plant in operation at Lodi, Cal. Since 1908 all precooling investiga- 
tions of the Bureau have been made with this portable outfit. 

The first car precooling of oranges was done by circulating cold 
air through the cars from a commercial cold-storage plant by means 
of fans and connecting tubes or ducts, provision being made to re- 
verse the air current when necessary. During 1909 the car precooling 
of oranges was accomplished by means of the portable plant. 

The cooling of oranges before loading was done in ordinary cold- 
storage rooms provided with a liberal amount of piping. The orange 
work is the most comprehensive of any precooling work done with 
fruits. The car-precooling work with this fruit included tests on 44 
cars; in the warehouse storage-room cooling, 30 carloads were han- 
dled. The results of this work are corroborative and definite and 
show that to accomplish the precooling with any reasonable degree 
of rapidity after the fruit is loaded in cars requires the use of very 
large volumes of very cold air. The difficulty of cooling fruit 
wrapped in paper and tightly packed in boxes was strikingly shown, 
and where the time element is important heavy machinery and power 
must be provided. This work also brought out the impracticability 
of cooling all parts of the car equally; there were frequently differ- 
ences of more than 20 degrees between the coldest and the warmest 
fruit in the same car after a run of 18 to 24 hours. It therefore be- 
comes necessary in car precooling to chill some of the boxes as nearly 
to the freezing point as possible and then to depend upon an equaliza- 
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Fic. 1.—GENERAL VIEW OF PRECOOLING CAR (AT THE LEFT) CONTAINING THE 
MACHINERY AND COILS FOR COOLING THE AIR WHICH IS CIRCULATED THROUGH 
THE AIR PIPES SUSPENDED ABOVE TO THE CAR OF FRUIT BEYOND. 


Fic. 2.—VIEW SHOWING THE COLD-AIR PIPES CONNECTED TO A REFRIGERATOR CAR 
LOADED WITH FRUIT. 


THE PORTABLE EXPERIMENTAL PRECOOLING PLANT OF THE U. S. 
DEPARTMENT OF AGRICULTURE, OPERATING ON TABLE GRAPES 
Al, EODI; CAL 19110: 


Yearbook U. S. Dept. of Agriculture, 1910 PLATE XLII 


Fia. 1.—GENERAL VIEW OF PLANT FROM THE EAST SIDE, SHOWING PRECOOLING 
BUILDING AND COVERED AIR DucTsS LEADING FROM IT TO THE CAR SHEDS ON 
EITHER SIDE. 


Fic. 2.—INTERIOR OF PRECOOLING SHED, SHOWING FLEXIBLE AIR-PIPE 
CONNECTIONS FOR WITHDRAWING AIR FROM CARS. 


RAILROAD CAR-PRECOOLING AND ICING PLANT AT COL- 
TON, CAL., BUILT AND OPERATED BY ONE OF THE 
TRANSCONTINENTAL RAILROAD LINES. 


Yearbook U. S. Dept. of Agriculture, 1910. PLATE XLIII. 


Fic. 1.—ADJUSTABLE DOOR CONNECTION FOR BLOWING COLD AIR 
INTO DOORWAYS OF CARS, SHOWING CURVED BAFFLE PLATES FOR 
DISTRIBUTING AIR INTO UPPER PARTS OF CARS. 


[In use at the car-precooling and icing plant at Colton, Cal.] 


Fic. 2.—PRECOOLING ROOM IN AN ORANGE-PACKING HOUSE AT UPLAND, CAL., SHOW- 
ING AiR DucTs FOR DISTRIBUTING COLD AIR THROUGH PERFORATED FALSE FLOOR 
AND CEILING. 


{Cold air forced into the room through holes in the floor is withdrawn through holes in the 
ceiling. ] 
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FiG. 1.—GENERAL VIEW OF ICE-STORAGE BUILDING AND PRECOOLING SHED. 


Fic. 2.—END VIEW OF PRECOOLING SHED. 


[Under the icing platform, between the two tracks, are the cold-air supply and return ducts 
whereby cold air is circulated through the cars by meansof the adjustable swinging air 
pipes overhead. ] 


CAR-PRECOOLING AND ICING PLANT AT SAN BERNARDINO, CAL. 


Yearbook U. S. Dept. of Agriculture, 1910. PLATE XLV. 


FIG. 1.—CANVAS HOODS USED AT AN ORANGE-PRECOOLING PLANT AT EAST HIGHLANDS, 
CAL., TO PREVENT LOSS OF COLD AIR IN LOADING PRECOOLED FRUIT INTO Cars. 


[When in use, the hoods are extended against the sides of the cars; at other times the hoods are 
folded back against the building. ] 


FIG. 2.—PRECOOLING ROOM IN AN ORANGE-PACKING HOUSE AT EAST HIGHLANDS, CAL., 
SHOWING ROLLER CONVEYOR FOR CARRYING THE PACKED BOXES OF FRUIT INTO THE 
PRECOOLING ROOM. 


{The marking on the floor is intended to facilitate regularity in stacking so as to provide proper 
air-circulation spaces between the boxes. ] 


~ 
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tion of the fruit temperatures to bring the carload as a whole down 
to the desired point. It was found that the wrapped and tightly 
packed oranges can be exposed for several hours to a direct blast of 
air many degrees below the freezing point of the fruit without danger 
of freezing. 

In the storage rooms the time element is not so important. From 
36 to 48 hours, depending upon the initial temperature of the fruit 
and the efficiency and capacity of the refrigeration, were required to 
cool the fruit to the temperature which would be maintained by the 
iced refrigerator cars en route. 

As already mentioned, the peach precooling work in Georgia in 
1904 and the California work of 1905 were of the “ warehouse ” type 
of cooling. This work was fundamental, and all subsequent investi- 
gations along these lines were based upon the results there obtained. 

The possibility of safely transporting fruit which had been well 
ripened on the tree and preserving its quality and flavor was fully 
demonstrated. In addition, the loss from decay was materially re- 
duced in the precooled cars. The equalization of temperature condi- 
tions in the refrigerator cars was strikingly shown. There was far 
less difference between the top and bottom tiers of the load than is 
usual under ordinary icing methods. 

The work done with the portable plant in Georgia in 1910 was of 
the car-cooling type. Fourteen cars of peaches were precooled after 
loading. Much more rapid cooling was accomplished than was pos- 
sible with oranges, as the Georgia peach is packed in 6-basket slatted 
carriers without wrapping. The average initial fruit temperature 
was 73.9° F.; an average reduction of 21.1 degrees was accomplished, 
the time of running averaging 5 hours 35 minues. Insufficient water 
supply prevented the operation of the plant to its full capacity; 
otherwise better results would undoubtedly have been possible. 

The average decay found in the “extra fancy” fruit on arrival at 
New York was 7 per cent in both the fourth and bottom tiers in pre- 
cooled, as compared with 19.45 and 8.2-per cent on the fourth and 
bottom tiers, respectively, of nonprecooled cars. In the “ fancy” 
grade the decay averaged 5.8 and 2.9 per cent, respectively, in the 
precooled fourth and bottom tiers, and 14.1 and 6.2 per cent for the 
same tiers, respectively, in nonprecooled shipments. The extra fancy 
grade was larger and softer fruit and received more squeezing and 
bruising in handling and packing; hence the larger percentages of 
decay. The equalizing effects of precooling and the avoidance of 
excessive decay frequently occurring in fruit loaded on the upper 
tiers are thus strikingly shown. 

The California table-grape precooling of 1909 and 1910 was of the 
car-cooling type after loading. The results of this work are rather 
indeterminate and no satisfactory conclusions can be drawn. The 
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precooling was effective in checking the decay which ordinarily fol- 
lows injuries to the grape berries due to careless handling, but it 
proved less effective and in some shipments failed to prevent the 
development of other forms of decay occurring after wet weather: 
The results of the two seasons are corroborative and show that some 
problems in the precooling of grapes in cars still remain which are 
thus far not fully understood. The question arises whether the un- 
avoidable inequality of cooling of the grapes in the cars is responsible 
for the inconsistent results, and if this is the case serious doubt may 
be thrown on the practicability of cooling this class of fruit after 
loading. 
TYPES OF PRECOOLING PLANTS. 


METHODS AND CONDITIONS. 


The precooling plants thus far in commercial use are of two dif- 
ferent types. In one, the cooling is accomplished before loading in 
cars; in the other, after loading by forcing cold air through the cars. 
Plants for cooling before loading consist of insulated rooms provided 
with means for thorough cooling and do not differ greatly from ordi- 
nary cold-storage warehouses; they have been termed “ warehouse 
precooling plants” to distinguish them from the car-precooling type. 

The car-precooling plant must be equipped with refrigerating 
machinery of relatively large capacity in order to accomplish the 
cooling as rapidly as possible without danger of unduly chilling any 
portion of the contents of the cars. The construction of numerous 
plants of this type at points where but few cars are to be cooled is 
impracticable on account of the relative cost of the machinery re- 
quired and the short time each day that this machinery can be 
utilized. If plants are not located at all principal shipping points 
the delay and additional cost of switching cars to the plants are 
disadvantages. To avoid extra switching, the cooling and icing of 
the cars must be accomplished at the same plant. For these reasons 
the cooling of fruit in cars can be performed to advantage only by 
the transportation companies in connection with the refrigerator-car 
service. 

With refrigerator cars as at present constructed and with the 
arrangement for circulating the cold air through the cars at the 
cooling plants so far erected, there is unavoidably a very consid- 
erable leakage of cold air and loss of refrigeration. The colder the 
air the greater the cost of producing it and the larger the loss of 
refrigeration by leakage. The jolting and racking of the cars in 
service tends to open crevices and seams, so that except when new 
they are far from being tight enough to prevent a considerable loss 
of air, with only very slight air pressures. 
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To precool fruit quickly in cars and to make up the unavoidable 
losses of refrigeration due to the leakage of the cold air requires a 
considerably larger and more expensive cooling plant than is neces- 
sary to cool the same quantity of fruit more slowly in a well- 
constructed warehouse room. In the warehouse there is less necessity 
for hastening the cooling; the air need not be so cold nor circulated 
so rapidly; the room can be more tightly constructed and better 
insulated than a refrigerator car; the loss of cold air and refrigera- 
tion is not so great; and the cooling is accomplished at less cost. 
The warehouse type of plant is the only practicable one for the ship- 
per who desires to precool his own fruit. 

The types of packages and methods of packing at present in use 
do not admit of a sufficient circulation of air through the packed 
fruit to cool it at all rapidly. Thorough cooling is necessarily some- 
what slow unless very cold air is used. Rapid cooling of packed 
fruit will necessarily be very unequal, the fruit in the outer portions 
of the packages cooling very much more quickly than that in the 
interior. Too long an exposure to extremely cold ‘air will result 
in freezing the outer fruit before that in the interior is thoroughly 
cooled. On the other hand, those who have not made actual tests 
of the temperature of the fruit under such conditions will probably 
be surprised at the length of time that warm fruit may be exposed 
to extremely cold air before becoming unduly chilled. The tem- 
perature of the air surrounding the fruit package does not indi- 
cate at all the temperature of the fruit itself unless it has been 
exposed to the air temperature for many hours. This is particu- 
larly true of the fruit in the centers of tightly packed boxes or 
erates and of fruit wrapped in paper. The blowing of cold air 
over fruit has very little or no effect in preserving it unless continued 
until the temperature of the fruit itself is actually lowered. This 
fact has not been entirely appreciated in some of the commercial pre- 
cooling work so far performed. It has been assumed apparently 
that because the fruit packages have been exposed for an hour or 
more to moderately cold air the fruit is therefore cold, which may 
be far from being true. 


CAR-PRECOOLING PLANTS. 


Three plants of the car-precooling type have been erected in Cali- 
fornia. All of these combine ice manufacturing and car icing with 
the precooling and are operated by railway companies in connection 
with the refrigerator-car service. The plants are located at im- 
portant junction points connecting directly with the main lines to the © 
East. Long sheds protect the cars, cold-air ducts, and icing platforms 
from the direct heat of the sun. The cars are iced immediately after 
precooling without additional switching. 
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The precooling plants at Roseville and Colton, Cal., are nearly 
alike in size and arrangement, having been installed by the same 
company. Plate XLII, figure 1, shows a general view of the plant 
at Colton. Large exhaust fans force the air through an insulated 
coil room containing many thousand feet of ammonia expansion or 
cooling coils into the cold-air duct which extends alongside the pre- 
cooling track under the icing platform. Flexible branch pipes con- 
necting with the cold-air duct carry the air into the cars through 
false or temporary doors which are set into the car doorways. 
Plate XLIII, figure 1, shows the adjustable door connection as it 
appears when disconnected and swung aside. After passing through 
the cars the air is withdrawn through the ice hatches at both ends, 
which are connected by means of flexible branch pipes to the return- 
air duct located above the cars. (Pl. XLII, fig. 2.) When desired, 
an intermittent system of circulation can be put into operation. 
Under this system the air is drawn from the cars by the fans and 
discharged alternately into the coil room and the outside air, the dis- 
charge in each case continuing for a few seconds. During the in- 
terval of the discharge into the outside air the cold-air supply is 
cut off, while the fans continue to exhaust from the cars, and the 
air pressure in the cars is thus very slightly reduced. The inter- 
mittent circulation is employed for a few minutes at a time several 
times during the cooling of a car. It is claimed that this intermit- 
tent exhaust tends to remove from the cars and air ducts the ex- 
halations from the fruit which are supposed to promote decay if 
allowed to remain. It is claimed that rapidity of cooling is pro- 
moted by the alternate slight variations of air pressure in the cars, 
which are supposed to assist in working out the warm air from the 
interior portions of the fruit packages. 

The Roseville plant accommodates 20 cars at one setting. The 
refrigerating machinery, which can be employed for either ice mak- 
ing or precooling, has a capacity of 260 tons (i. e., equal to that fur- 
nished by 260 tons of ice) per 24 hours. The Colton plant is 
provided with refrigerating machinery of the same capacity, but 
has two precooling sheds, as shown in Plate XLII, figure 1. Each 
shed accommodates 20 cars at one setting and is intended to be used 
alternately with the other, the cold-air blast being delivered to either 
shed, as required, while the cars in one are being iced and switched. 


PRECOOLING PLANT AT SAN BERNARDINO, CAL. 


The precooling plant at San Bernardino, Cal., includes two adja- 
cent tracks, as shown in Plate XLIV, figure 1. Sixteen cars on each 
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track can be precooled at one time. A concrete structure between the 
tracks incloses both the cold-air supply and return ducts and sup- 
ports the icing platform. The branch pipes connecting with the ice 
hatches at both ends of the car arch over from the main air ducts to 
the tops of the cars. These connecting pipes are insulated and are in 
two sections, swiveled together, so that the free end of the outer sec- 
- tion may be swung to any position. A bellows-like section on the 
free end admits of adjustment for cars of any height (Pl. XLIV, 
fig. 2). 

The particular features of this plant are those relating to the con- 
trol of the air pressure in the ducts according to a system designed 
to minimize the effect of air leakage from the cars. Two sets of fans 
are used, one set drawing the air from the suction duct and discharg- 
ing into the coil room, the second set drawing the cold air from the 
coil room and forcing it into the cold-air supply duct. The speed 
of these two sets of fans is so regulated that the air pressure in the 
supply duct is maintained as much above atmospheric pressure as 
that in the suction duct is below that of the atmosphere, a system of 
automatic air valves at the end of the ducts farthest from the fans 
assisting in this regulation. The object of this air-pressure regu- 
lation is to maintain in the cars which are being precooled an air 
pressure as nearly as possible exactly equal to the pressure of the 
outer air, thus preventing any leakage of air either inward or out- 
ward. The air is cooled by passing over cold-brine piping in the coil 
room. The air ducts, which are insulated, are also refrigerated by 
brine piping to prevent the air in the ducts from becoming warmed 
by heat leakage through the walls. Brine, which is cooled by the 
ammonia system, is used for distributing the refrigeration, as it 
admits of storing up refrigeration in the cold brine in the intervals 
while no cars are being cooled. This stored refrigeration is utilized 
to give a colder air blast and promotes rapidity of cooling at the 
beginning of the run. The volume of air forced through each car is 
estimated at 6,000 cubic feet per minute. 


PLANTS FOR PRECOOLING BEFORE LOADING IN CARS, 


THE INSULATED-ROOM METHOD. 


Five plants for precooling before loading in cars are now in opera- 
tion in California. They have been installed by shippers or by local 
associations of growers and shippers. They consist of one or more 
insulated rooms, with arrangements for refrigerating the same either 
by mechanical means or by the use of ice and salt; provision is also 
made for air circulation through the rooms, usually by means of fans. 
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The plant at Pomona comprises 6 insulated rooms, which are lo- 
cated in the basement of an orange-packing house. A large fan 
-circulates the air from these rooms through a cooling room contain- 
ing about 11,500 feet of ammonia expansion piping. Immediately 
after packing, the fruit is transferred to one of the cold rooms. The 
transfer of the packed boxes both into and out of the cooling rooms 
is accomplished by automatic mechanical conveyors, with a minimum 
of hand labor and with little loss of refrigeration by the opening of 
doors. About 6 cars of oranges per day are precooled to a tempera- 
ture of 35° F., the usual period of cooling being about 48 hours. 
When used as a storage plant, 42 cars of fruit can be held in the cold 
rooms. 

The ammonia for cooling the air blast is obtained by a pipe line 
from an adjacent ice-manufacturing plant, the charge for the refrig- 
eration being based on a fixed price per box of oranges precooled. 


PRECOOLING PLANT AT EAST HIGHLANDS, CAL. 


The plant at East Highlands has 6 insulated fruit-cooling rooms on 
the first floor of an orange-packing house. It is a combined precool- 
ing and ice-making plant, the ice manufactured being used partly in 
icing the cars of fruit shipped from the packing house and partly dis- 
posed of in the local retail ice trade. The packed boxes of fruit are 
carried by automatic conveyors from the packing house into the cold 
rooms, and after precooling are trucked from the cold rooms into the 
cars. Folding canvas hoods, or vestibules, shown in Plate XLV, figure 
1, extend against the sides of the cars and provide closed passages 
into the cars. Plate XLV, figure 2, gives a view in one of the cooling 
rooms, showing a portion of the conveyor and the method of marking 
the floor to insure regular placing of the boxes so as to leave proper 
spaces for air circulation. Each room is cooled by about 1,450 feet 
of 2-inch ammonia expansion piping arranged in a loft immediately 
above the room. No forced circulation is used. The ammonia plant* 
used for precooling has a cooling capacity equal to 20 tons of ice a 
day. The plant is designed to cool the fruit from 90° to 34° F. in 
48 hours at the rate of 2,600 boxes (about 7 carloads) per day. The 
rooms have a combined storage capacity of 24 cars of packed fruit. 


PRECOOLING PLANT AT UPLAND, CAL, 


The plant at Upland has 4 insulated fruit rooms, which are situ- 
ated in the basement of an orange-packing house. The cooling is 
accomplished by the use of manufactured ice, which is crushed me- 
chanically, mixed with coarse salt, and placed in large tanks located 
above the rooms to be cooled. In these tanks are coils of pipe filled 
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with calcium brine, which is chilled by the low temperature produced 
by the ice-and-salt mixture. The brine chilled in these coils circu- 
lates automatically by gravitation through another set of coils in a 
room below. The air in the fruit room is chilled by being forced 
over these cold-brine coils. Plate XLIII, figure 2, gives a view in 
one of the fruit rooms, showing the air ducts for distributing the cold 
air through a perforated false floor and ceiling. This system has been 
patented. 

For the first 36 hours after warm fruit is placed in the precooling 
rooms the cooling is accomplished by a forced circulation of air 
through the ice-storage room in the basement and through the fruit 
rooms, in order to perform as much cooling as possible by the use of 
ice alone without additional expense for handling, crushing, and salt- 
ing. After the fruit is partly cooled, lower temperatures are ob- 
tained by circulating the air from the fruit rooms over the colder 
brine coils. The usual period of cooling is about 72 hours, the 
temperature of the fruit at the end of this time being 38° to 40° F. 
The plant is designed to precool 3 cars of oranges a day and has stor- 
age capacity for 16 carloads of packed fruit. 


PRECOOLING PLANTS AT NEWCASTLE, CAL, 


The two plants at Newcastle are practically identical and form 
part of a proposed system of small plants operated from a common 
central refrigerating plant which furnishes cold air for the indi- 
vidual small precoolers. Each precooler consists of a single insu- 
lated room located on the main floor of a loading shed. At one side 
of the room is the precooling compartment proper, through which the 
packed boxes or crates of fruit are carried back and forth several 
times by a mechanical conveyor, which is the special feature of these 
plants. A strong blast of cold air is forced by a fan through the pre- 
cooling compartment, which is but little larger than is necessary to 
allow the boxes or crates to pass through, so that the air current is 
confined closely to the fruit. After passing through the precooling 
compartment the escaping cold air cools the room which is used for 
holding the precooled fruit until it is loaded into the cars. By regu- 
lating the speed of the conveyor the time the fruit remains in the 
precooler may be varied from 20 to 80 minutes, according to the 
degree of cooling desired. On account of the short time that the 
fruit is exposed to the cold air, the actual reduction of temperature 
is small. 

SMALL PRECOOLING PLANTS COOLED BY ICE AND SALT. 


For several years orchardists in the valley of the Hudson River, 
in eastern New York, where natural ice is ordinarily obtainable at 
low cost, have used small cooling plants consisting of one or more 
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rooms, usually insulated with sawdust-packed walls and cooled by 
a mixture of crushed ice and salt, contained in upright tubes or cylin- 
ders of galvanized sheet iron ranged along the walls of the rooms. 
At the top the tubes terminate in a small box or tank of galvanized 
iron which is set into the floor above and covered with a tight-fitting 
lid. The ice and salt are hoisted to this upper floor and dumped 
into the tubes. Suitable gutters at the bottom of the tubes carry 
away the drip from the melting ice-and-salt mixture. The tempera- 
tures of the rooms are controlled by varying the proportion of salt 
used with the ice, temperatures as low as 32° F. being easily and 
steadily maintained. 

On account of the proximity to important markets, the necessity 
for precooling fruits in these sections is not very urgent and these 
plants are used mainly for storage purposes, to enable the growers to 
pick and market their crops to best advantage. These plants may 
also serve for precooling on a small scale. The construction is sim- 
ple and inexpensive, and the plants appear to be well adapted for the 
precooling or storage of fruits on a small scale in any locality where 
the cost of ice is not too great. 


CONCLUSION. 


Precooling has become a very important factor in the transporta- 
tion of fruit. To the grower and shipper it is important as a means 
of extending the marketing area of the product by assuring its de- 
livery in sound condition over long distances. To the carrier the 
sound condition of the fruit is an important consideration, but 


mainly from the traffic standpoint. Precooled fruit may be loaded | 


more closely and heavily, thereby increasing the carrying capacity of 
the cars, and less ice will be consumed en route. But whether the 
reduction of the initial temperature is properly the function of the 
shipper or the carrier is still an open question. 

As an adjunct to careful handling in preparing fruits for market, 
precooling will materially assist in minimizing losses from decay and 
deterioration in transit. It is in no sense a panacea for all the diffi- 
culties of carrying fruits in sound condition to distant markets. It 
can not improve the quality or condition of the product packed and 
can only temporarily retard decay following injuries made by rough 
handling; but it renders unnecessary the packing of such fruit as 
peaches, plums, and apricots in a hard, green condition in order to 
offset the ripening which takes place in cars under ordinary icing 
methods. It reduces the differences frequently occurring between the 
top and bottom tiers of the load by equalizing temperature conditions 
within the car. 


CAMPHOR CULTIVATION IN THE UNITED STATES. 


By S. C. Hoop, Scientific Assistant, and R. H. True, Physiologist in Charge, 
Office of Drug-Plant, Poisonous-Plant, Physiological, and Fermentation Inves- 
tigations, Bureau of Plant Industry. 


INTRODUCTION. 


The camphor tree seems to be native in the coastal regions of 
southeastern Asia, both on the mainland and in the southern part of 
the Empire of Japan. It is but natural, therefore, that the earliest 
records of the plant should occur in Chinese literature. In the 
sixth century A. D.* the tree was referred to as a valuable timber, no 
reference being made, however, to the gum. It is somewhat strange 
that a search of the older Chinese literature should have failed to 
develop any earlier references to either the tree or its rather striking 
product. 

The name has been traced te various possible sources, among others 
to the Sanscrit “ karpura,”’ meaning white. The early literature of 
India, as well as the Greek and Roman classics, contains no references 
to camphor. It seems to have been well known to the Arabians, the 
gum having been first mentioned early in the sixth century A. D. 
It appears under the name of “caphura” in a medical prescription 
written at about this time by Actios, in Mesopotamia. During the 
ascendancy of the Arabians in the Mediterranean region, camphor 
seems to have become a well-known product enumerated among arti- 
cles possessed by princes and other persons of great wealth. The 
refining of camphor seems to have originated with the Venetians, 
and was long thereafter carried on in Holland as a secret process. 
In time, however, information on the subject seems to have become 
-more widely diffused, and with the return of travelers camphor trees 
were brought to the Occident. Camphor has long enjoyed a promi- 
nent place in medicine, but it was not until its usefulness in the 
making of various technical products was demonstrated that com- 
merce in camphor reached great importance. 

Within the last fifty years there has been a greatly increased de- 
mand for this product in the manufacture of celluloid and other nitro- 
cellulose products. It enters into the manufacture of many pharma- 
ceutical preparations, and from it are made various antiseptic com- 


1 See Fliickiger, F. A., Pharmakognosie des Pflanzenreiches, 3d ed., Berlin, 1891, p. 159. 
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pounds. It is also used as an insecticide. There are probably few 
plant products which find so many and such varied uses as camphor. 

The following table shows the quantity and value of the importa- 
tions of camphor during the past ten years: . 


Importations of camphor into the United States, for consumption, from 1899 
to 1909, inclusive. 


. 


Quantity. Total value. Value per pound. 


Year ending June 30— — >; 
Crude. Refined. Crude. Refined. Crude. Refined. 


Pounds. Pounds. Dollars. Dollars. Cents. Cents. 
ASO Eee Reet ry eet ee 1, 807, 542 90,743 322, 100 28, 806 17.8 31.7 
1900s. )..catre Gace chee cee 1,789, 580 109,971 485,071 42,901 27.1 39.0 
W9OL A e555. bbe Sees Pease 2,175, 874 77,313 738, 875 39, 507 34.0 51.1 
19023222 os: ste cab Baek <p 1, 831, 058 186, 882 576, 405 61, 592 31.5 33.0 
1903) 2532. ee ee 2, 508, 420 43, 696 764, 403 19, 399 30.5 44,4 
1904.55 co Sues Oheiee saci ee ocean 2,819, 883 152, 558 874, 709 64, 234 31.0 42.1 
1905... Ses Ea he SR ee 1,924,077 214, 050 638, 765 117, 277 33.2 54.8 
190G SS secs ee yee eee Se 1, 668,799 338, 458 608, 463 207, 813 36.5 61.4 
WW00ece Reh k eee eee 3, 138, 397 463,977 | 1,572,881 373,137 50.1 80.6 
W9OB Ss «sw sieets Saas sngec oe ceim 2,811,358 519,890 | 1,365, 287 322, 755 48.5 62.1 


LOO SS sest latina pratt aie 1,990, 499 430, 564 602, 530 151,990 30.3 35.3 


1From annual reports of Foreign Commerce and Navigation of the United States, published by the 
Department of Commerce and Labor. 

The greater part of the world’s supply of camphor comes from 
Formosa, but there is a relatively small production in Japan. The 
Japanese camphor monopoly controls the entire output of Japan and 
Formosa and is said also to handle a considerable portion of that 
produced in China. The output of the monopoly for the year ended 
March 10, 1910, was about 8,000,000 pounds of camphor and 
camphor oil. 

Within recent years there has been a revival of the industry in the 
Chinese province of Fukien, and during the year 1909 there were 
shipped from that province to Foochow about 1,064,000 pounds of 
camphor and 2,660,000 pounds of the oil. In both China and For- 
mosa camphor is made from the native forest trees and until recently 
there had been no serious movement toward replanting. The camphor 
forests are thus becoming exhausted, and if the cultivation of this 
tree is not begun we must inevitably face a shortage of camphor with 
consequent high prices. 


PRESENT METHODS OF MANUFACTURE. 


Until recent years no attempt has been made in either China or 
Formosa to improve the methods of camphor manufacture. The 
usual apparatus consists of a shallow iron kettle supported over a 
stove made of stones and clay, the kettle being fitted with a perforated 
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wooden cover, over which is placed a bottomless wooden tub with a 
removable cover. A bamboo tube leads from the tub to a series of 
wooden boxes, over which water is run for cooling purposes. These 
boxes, which serve as the condenser, are sometimes filled with bundles 
of rice straw to facilitate cooling. 

The apparatus is set up, if possible, by the side of a small stream 
near the trees to be worked up. The trees are felled, the trunks, roots, 
and large branches cut into small chips, and the tub filled with this 
material. Steam is generated in the kettle and passes through the 
cover into the tub filled with the chips. The camphor is taken up by 
the steam which passes through the bamboo tube, and is cooled and 
condensed in the boxes, where it is deposited in a solid mass. From 
time to time various minor changes have been made in the apparatus. 
_ At present, in some parts of Formosa an inverted sirup evaporator 
is used as a condenser in place of the boxes. 

This apparatus seems crude, but it has the advantage of being 
portable and can be carried farther and farther into the forest as the 
irees become exhausted. Furthermore, the work is carried on in 
those forests where the workers are exposed to the raids of the “ head- 
hunters,” and many stills are destroyed annually by these tribes. In 
Japan some progress has been made in devising improved apparatus, 
but the new condensers have not yet come into general use. 


CULTIVATION OF CAMPHOR IN THE UNITED STATES AS AN ORNAMENTAL, 


When the camphor tree was first introduced into this country is 
not clear. There are several trees in Florida which were brought 
in as seedlings between 1870 and 1875, and from their seed have been 
grown many of the camphor trees of that State. About 1880 the 
Department of Agriculture distributed seed and young trees, and 
these also have yielded stock for nursery purposes. 

During the past 10 years camphor trees have been very extensively 
planted for ornamentals and windbreaks in the Southern and South- 
western States and in some places nearly every home has one or more 
camphor trees in its yard. One Florida nursery alone sells annually 
about 15,000 trees. 

Although the introduction of the camphor tree was undertaken in 
the earlier days chiefly because of the value of this plant as a shade 
tree, the idea of its eventually proving useful for the production of 
camphor was not altogether overlooked. Mr. William Saunders, in 
the report of the Department of Agriculture for 1889, says “they 
answer a good purpose as ornamental shade trees, with a probability 
that when they become more plentiful and better known efforts may 
be made to extract camphor from the branches.” Such efforts seem, 
however, to have been rather long delayed. In the summer of 1904, 
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as a part of the work of the then newly established laboratory of 
drug-plant investigations, Mr. W. O. Richtmann was sent into the 
field to investigate the camphor content of the trees previously intro- 
duced. Camphor material was distilled in Florida, Texas, Cali- 
fornia, and others of the warmer States. Encouraged by the favor- 
able results obtained, the Department made arrangements to secure 
ihe use of land at Huntington, Fla., to be chiefly devoted to camphor 
work. This work took on an unusual interest shortly after it was un- 
dertaken on account of the high price to which Japanese camphor 
rose, supposedly because of the speculative operations in Japan and 
elsewhere. The wholesale market price of American refined camphor 
during the eight years from 1902 to 1909, as presented in the fol- 
lowing table, shows strikingly the effect of powerful disturbing 
influences. 
Price per pound of American refined camphor, 1902 to 1909, inclusive. 


[From volumes of the Oil, Paint, and Drug Reporter, New York.] 


Years, Mictect) Lawes Years Tugs Laat 
Cents. Cents. | Cents. Cents. 
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15642 sos Ce SAA EES 93 58.5 || 1908. {2 .¢ 2) BIOS 68. 50 
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These preliminary experiments seemed to show that camphor gum 
and camphor oil are produced under American conditions in quan- 
tities sufficient to justify further work. Shortly after the prelimi- 
nary plantings had been made at Huntington, the experiment was 
removed to Orange City, Fla., in order to obtain somewhat better 
facilities. The results summarized in this paper were almost wholly 
worked out after the removal to the latter point. 


METHODS OF CULTIVATION. 


The camphor tree is hardy where the winter temperature does 
not fall below 15° F., but even at this temperature some loss of small 
branches will occur if the tree continues to grow until late in the 
season and has not become completely dormant before the frost 
comes. The tree easily adapts itself to new conditions, and can be 
grown on a wide range of soils; in fact, it can be grown on any soils 
except on very low land where water stands part of the year. The 
maximum growth occurs, however, on a rich, well-drained soil (PI. 
XLVI, fig. de 

For commercial cultivation it is probably best to plant on low- 
priced sandy land, since in this situation the trees do well with less 
cost for cultivation and a smaller initial cost of land. 


Yearbook U. S. Dept. of Agriculture, 1910. PLATE XLVI. 


Fic. 1.—CAMPHOR TREE ABOUT 16 YEARS OLD. GROWN IN FLORIDA. 


Fic. 2.—CoOVERED CAMPHOR SEED BED WITH THE COVER REMOVED TO HARDEN OFF 
THE PLANTS. 
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PROPAGATION. 


Camphor can be propagated by seed, cuttings, and root cuttings, 
but for commercial purposes the first method is to be preferred, 
except in cases of special varieties having some valuable characteristic 
which would not be reproduced by the seed. In propagation by seed 
great care should be taken in the selection of the land for the seed 
bed (Pl. XLVI, fig. 2). If possible, a rich, well-drained soil which 
has been under cultivation in previous years should be found. If this 
is not possible, new land can be used; but in either case land infested 
with Bermuda grass or maiden cane can not be used, since the roots 
of these grasses will take up the moisture in the soil and prevent the 
germination of the seed. 3 


THE SEED AND SEED BED. 


The land should be plowed about September 1 and well cut up 
with the disk harrow. About October 15 it should again be worked 
and all dry roots and trash removed. Too much emphasis can not be 
placed on the preparation of the seed bed, since after the seeds are 
planted no cultivation can be given for three months. 

In size and shape, camphor seed resembles the common wild black 
cherry, consisting of a small stone surrounded by a fleshy pulp cov- 
ered with a thin black skin. When the seeds are ripe, about October 
15, they are of a dull-black color and are then ready to be gathered. 

The seed bed should be prepared before the seed are gathered, 
and as soon as secured the berries should be planted fresh with the 
pulp left on. For convenience in future handling, the seed should 
be planted in hills 34 feet by 14 feet, with three seeds to the hill, 
and covered about 2 inches deep. This method will require about 24 
quarts of seed per acre and will produce enough trees for setting 16 | 
acres of field planting. 


CULTIVATION, 


The seeds will begin to come up about three months after planting, 
but four or five months are often required for a full stand. The 
percentage of germination is very low and only about one-half the 
seeds may be expected to grow. Cultivation should begin as soon as 
possible, and as soon as a full stand is obtained the plants should be 
thinned to one in a hill and given a good dressing of high-grade 
fertilizer. 

The first season the plants should make a growth of 12 to 18 inches, 
with a very large and vigorous root system. The treatment the 
second year should be the same, and at 26 months from planting the 
plants should be from 2 to 3 feet high and well branched. At this 
time they are ready for field setting. 


454 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


GROWTH. 


The root system of a 2-year-old camphor tree (Pl. XLVII, figs. 1 
and 2) consists of a taproot 1 inch in diameter at the top and about 3 
io 5 feet long. Up to this time the laterals are represented mainly by 
small fibers on the taproot. In transplanting under commercial con- 
ditions these fibers are killed and are not renewed as quickly as in 
some other trees. The tree must be set early in the fall in order that 
the root system may be well established before the hot weather of the 
spring comes on. Experiments have shown that setting in December 
gives the best results. 


PREPARATION OF LAND FOR PLANTING. 


The land should be well prepared by deep plowing early in the 
fall and again worked just before the trees are set. It is desirable 
to lay off the rows in checks 6 by 15 feet, since this will facilitate later 
cultivation. The trees can be dug with a tree digger and should be 
cut back very severely. All leaves and small twigs should be re- 
moved (Pl. XLVII, figs. 3 and 4) and the tree well headed back. 
The taproot should be cut back to 12 inches and all the small laterals 
removed. 

The trees should be set at the same depth they were in the seed 
bed, and a small basin formed by the soil about them for the recep- 
tion of water. One application of water should be given when the 
trees are set and one or two later on, as needed, if the rainfall is 
scanty. No growth will take placé in the roots if dry soil is allowed 
to remain in contact with them, but too much water will cause the 
roots to sour and die. In those parts of the South where there is a 
definite rainy season good results can be secured by setting the trees 
about July 1, no watering being needed except a small application 
at the time the trees are set. By this method the trees have a 
tendency to continue growth until late in the fall or early winter, and 


are exposed to danger of frost, since they are very tender when _ 


in a growing condition. In frost-free localities, however, this 
method can be followed with less expense. Plate XLVIII, figure 1, 
shows such a young camphor nursery well established. 


FERTILIZING AND CULTIVATING. 


The question of fertilizer for the trees after they are in the field 
has not yet been worked out. Experiments have shown that the 
trees respond very readily to fertilizer, but whether the additional 
growth will pay for the material used has yet to be determined. 
It is fairly certain, however, that it will pay to apply about 2 pounds 
per tree for the first two years, until they get well started. 

Cultivation should be thorough and frequent, and, where it can 
be done, small crops, such as cotton, peas, and corn, should be grown 
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between the rows for two or three years. If, however, a tall-grow- 
ing crop, such as corn, is used, care should be taken not to plant 
too near the trees, since even slight shade retards growth. 

At five or six years from the seed the trees should be 7 to 8 feet 
high and very bushy. At this time the trees should be trimmed to 
shape them up into hedges and the first harvest should be secured. 


HARVESTING. 


Up to the present time nearly all camphor is made from the wood 
of old forest trees and but little use has been made of the leaves 
and branches. This is partly due to the fact that in the camphor 
countries the camphor is localized mostly in the old wood, while that 
in the leaves contains a large percentage of oil. In the Southern 
States the camphor yield of the leaves is high and there is little in 
the wood before it reaches an age of 10 years or more. To grow the 
tree for the wood means long waiting for returns and the ultimate 
destruction of the tree. 

Experiments have shown that the tree can be handled in hedges 
and kept trimmed back to a height convenient for working. In fact, 
camphor is often used as a hedge tree in the South and responds to 
trimming more readily than almost any other tree or shrub. This 
adaptability for hedges can be taken advantage of for commercial 
purposes, repeated experiments having shown that the camphor yield 
can be greatly increased in the leaves by trimming. 

On the Department’s experimental plats the trees are planted in 
rows 15 feet apart and 6 feet apart in the row. They are grown to an 
A-shaped hedge 8 feet high and 8 feet wide at the base. By this 
method they are kept back to a convenient size for working and are 
not dwarfed sufficiently to injure the vigor of the tree. At six 
years from the seed the trees will form a solid hedge in each row 
and will be thick and bushy to the ground. 

Camphor is represented in the growing tissue by oil, which as the 
leaves mature is changed into camphor. Distillations made at differ- 
ent times during the growing season show a rapid gain in camphor 
content as the leaves approach maturity; also that it is highest during 
the dormant period. 

In most places in the South the tree has two growing seasons and 
two dormant periods. Growth begins in February and before May 
1 a leafy growth of 6 to 10 inches has formed. On this growth are 
formed the flowers and seed. From May 1 to June 15 the weather is 
hot and dry and the tree goes into a dormant period. With the 
coming of the summer rains growth begins again and continues until 
about the middle of September, when the winter dormant period 
begins. 
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After the spring growth begins, there occurs the fall of the leaves 
12 and 18 months old. Under normal conditions all leaves remain 
on the tree one full year. Distillations made from leaves of different 
ages showed a slight decrease in camphor content after maturity is 
reached, but a large proportion of the camphor remains in the leaf 
until it falls. Distillations from dead leaves fallen from the tree 
gave a yield of 2 per cent of oil and camphor. The loss of camphor 
in the leaf as it matures and dies is greater, however, than the per- 
centages show, since there is also u loss of water and a consequent 
decrease in the weight of the material. 

With the twigs the difference is still greater. At the close of the 
growing season the twigs were found to contain as high a percentage 
of camphor as the leaves on them, but the yield from older twigs was 
very low. This is due to the fact that in the twigs the camphor is in 
the bark and almost none is localized in the new wood. 

These experiments show that if the hedges are trimmed at the end 
of each growing season a maximum quantity of camphor is obtained 
with a minimum of useless material to handle. The hedges can be 
trimmed by machinery, so that the cost of harvesting will be small, 
and with some minor changes some types of machines now in use can 
be utilized. The Department of Agriculture is working on this prob- 
lem, but as yet the tests are incomplete. After cutting, the trimmings 
should be taken to the distilling plant at once, since if they are 
allowed to dry in the sun or remain exposed to the dew and rain there 
is some loss of camphor. 


DISTILLATION METHODS. 


Camphor is obtained in the same manner as other volatile-oil 
products; that is, by steam distillation. When steam is passed 
through a suitable receptacle filled with the leaves the camphor is 
extracted in the form of a vapor and passes off with the steam. If 
the camphor-containing steam is conducted into a condenser, the 
steam is condensed to water and the camphor is deposited as a solid 
or semisolid mass floating on the water or deposited on the inside of 
ihe apparatus. The volatile oil remains as a pale liquid floating on 
the water. 

When brought from the field, the trimmings should be elevated to 
the top of the building, where they can be stored in bins until wanted 
for the retort. They should not be allowed to remain more than a day 
or two, however, since if piled in large heaps sweating will occur and 
some of the camphor will be lost. As needed, this material can be 
delivered to the retort through chutes with a minimum of time and 
labor. 
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Fic. 1.—CAMPHOR SEEDLING FROM Fic. 3.—CAMPHOR SEEDLING FROM 
COVERED SEED BED BEFORE CuT- CoveRED SEED BED CuT BACK 
TING BACK FOR SETTING IN DE- FOR SETTING IN DECEMBER. 
CEMBER. 


Fig. 2.—CAMPHOR SEEDLING FROM Fia. 4.—CAMPHOR SEEDLING FROM 
OPEN SEED BED IN DECEMBER. OPEN SEED BED CuT BACK FOR 
SETTING IN DECEMBER. 


Yearbook U. S. Dept. of Agriculture, 1910. PLATE XLVIII. 


Fic. 1.—CAMPHOR NURSERY SET IN THE SPRING OF 1908. 


FiG. 2.—CAMPHOR SEEDLINGS IN UNPROTECTED SEED BED. 
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Any of the standard types of retort employed for other volatile 
oils can be used for camphor. The most common one is a circular 
wooden vat about 6 feet in diameter and 8 to 10 feet deep. This is 
fitted with a removable cover, which can be made steam tight. The 
retort is fitted with a perforated false bottom, and to its edges are at- 
tached four chains reaching to the top of the retort. Steam is admitted 
to the bottom through a pipe from a boiler. The retort is closely 
packed with the trimmings, the cover fastened down, and the connec- 
tions with the condenser made. Steam should be admitted under pres- 
sure, but no pressure should be developed in the retort. To prevent 
this the outlet pipe should be twice the size of the inlet pipe. The 
time required for distillation depends on the size of the charge, the 
closeness of the packing, and the amount of steam used. When ex- * 
hausted the charge can be hauled out by means of tackle attached to 
the chains and the material carried on a track to the dump heap. 

This type of retort gives good results with camphor trimmings, 
except that some difficulty is experienced when the charge is drawn 
out. This material, consisting of leaves and short twigs, does not 
hang together well and the charge is likely to fall to pieces before 
it can be gotten to its destination. If rods are used in place of chains, 
and to them is fastened a fine-meshed wire netting fitting closely to 
the sides of the retort, this difficulty is done away with. With this 
device, however, the material can not be packed closely to the sides of 
the retort and uneven steaming is the result. 

When metal retorts are used they are attacked by the camphor 
vapors and a deposit of oxids and sulphids of the metal is carried 
over with the camphor. This causes a black impurity in the camphor 
which injures its appearance, but as all crude camphor must be re- 
fined before using this impurity is later removed. It is almost im- 
possible to avoid some of this impurity, since metal must enter into 
the construction of some parts of the apparatus. 


METAL RETORTS, 


If a metal retort is to be used, it should be made of boiler iron 
three-sixteenths of an inch thick and cylindrical in shape. A capac- 
ity of 200 cubic feet will contain a ton of trimmings if closely 
packed. The cover of the retort should be slightly conical in shape, 
with the outlet pipe in the center. It should be riveted to a flange 
fitting a similar flange on the body of the retort, so that the joint can 
be made steam-tight by means of a packing ring. The fastenings 
should be swinging eyebolts attached under the lower flange and let 
into both flanges by slots. The bottom of the retort should be of the 
same construction as the top, but should be nearly flat and hung to 
the retort by a heavy hinge on one side. The fastenings should be of 
the same sort as those used in the cover. The swinging bottom should 


458 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


be fitted with a false bottom of heavy wire netting of about 1-inch 
mesh, and supported on pillars raising it 4 inches from the inside of 
the bottom. The steam inlet should be by two pipes on opposite 
sides entering the chamber formed between the true and false bot- 
toms. In this manner an even distribution of steam is secured over 
the bottom of the charge. The retort should be raised several feet 
from the ground, so that when the charge is exhausted the bottom can 
be swung back and the charge allowed to fall out into a car, which 
can convey it on a track to the dump heap. 

This type of retort is much more expensive than the wooden one, 
yet the greater durability and convenience will more than com- 
pensate for the extra cost. A type similar to this is used for the dis- 
’ tillation of pine chips, but this type is constricted at the top and 
bottom and the swinging bottom is of much smaller diameter than 
the body. This can not be used for camphor, since the charge will 
strike the shoulder at the bottom and have to be removed by hand. 

The time required for distillation depends on the size of the charge 
and the amount of steam used. A ton charge can be completely ex- 
hausted in from two to three hours with a moderate amount of 
steam. 5 

THE PROBLEM OF THE CONDENSER. 


The problem of securing a condenser for camphor has been a 
difficult one. It is out of the question to use wooden boxes or inverted 
sirup evaporators, as in China and Formosa, and none of the types of 
condensers used for oils can be used, since the condensed product is a 
solid and deposits on the inside, completely filling it. Tubular and 
coil condensers are also out of the question. Several condensers of 
an entirely new type have been devised and comparative tests are 
being made with them. One has been secured which so far has given 
excellent results, but the tests are not yet completed. In the near 
future the Department of Agriculture hopes to have this problem 
worked out and to be able to recommend a condenser which will meet 
all the requirements of commercial work. 


REFINING. 


As received from the condenser, the camphor is in a very impure 
state. It is a semisolid mass of a brownish color and about the con- 
sistency of melting snow. This crude camphor contains about 75 to 
80 per cent of pure gum camphor and about 15 to 20 per cent of cam- 
phor oil, the remainder consisting of oxids and sulphids of iron, 
water, and other foreign matter. This crude product must be refined 
before it can be placed on the market. 

The first step in this process is to remove the oil. This is done by 
throwing the mass into a centrifuge giving a centrifugal force of 550 
to 600 gravities. By means of this machine nearly all the oil can be 
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removed, and washing with warm water while still in the centrifuge 
will remove almost the Jast trace. The camphor thus secured is dry, 
but still has a brownish color, due to the metallic impurities. By the 
regular process of sublimation in iron kettles, the camphor can be 
secured in either the transparent slabs or “ flowers of camphor,” as is 
desired. 

The oil secured from the centrifuge is of a brownish color and is 
one of the most complex of volatile oils. It contains several constitu- 
ents which find ready sale in the trade, but chief among them is the 
camphor which is dissolved in it to the extent of about 30 to 35 per 
cent. By fractional distillation and subsequent freezing of the 
camphor-containing fractions, this camphor can be secured and added 
to that first obtained. 

The camphor oil secured from the wood in China and Japan con- 
tains a high percentage of safrol, and the fraction containing this is 
used in the trade in artificial oil of sassafras. Oil secured from the 
wood of Florida-grown trees contains good percentages of safrol, but 
little or none is found in the oil from the leaves. 


YIELD. 

Distillations made from more than 1,000 trees in Florida, Texas, 
Alabama, Louisiana, and California show that there is a very wide 
range in the camphor yield of the leaves and twigs. Some samples 
from trees which had been shaded by buildings or by other trees have 
given as low as 0.70 per cent of camphor and oil together. Other 
trees which have been retarded in growth by being planted on very 
poor land and given no care have given as high as 2.77 per cent of 
camphor distillate. These, however, are extremes, the usual yield 
being from 1.75 to 2.25 per cent. All these percentages are based on 
the green weight of the material and are given in the percentage of 
crude camphor distillate secured. The amount of pure gum camphor 
in the crude product shows but slight variations and usually falls 
between 75 and 80 per cent. The usual yield of pure gum camphor 
from leaves and twigs of single trees is from 1.35 to 1.50 per cent, 
calculated on the green weight of the material. It has been shown, 
however, that the yield is increased by trimming, and a larger yield 
can be secured from hedges. 

As yet the hedges planted by the Department of Agriculture have 
not reached sufficient size for trimming, and it has not been possible to 
secure a satisfactory estimate of the yield per acre to be obtained. A 
number of tests have been made on ornamental hedges of various 
sizes and ages, but the material has been too limited to furnish definite 
data on the yield of hedges planted on a large scale. It is thought 
safe in estimating, however, that hedges planted 15 feet apart with 
the plants 6 feet apart in the row, grown 8 feet high, will give 8,000 
pounds per acre of trimmings for each of two cuttings, making a total 
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of 8 tons per acre each year. This will give from 175 to 200 pounds 
per acre of marketable camphor. The trimmings of measured areas 
on ornamental hedges have far exceeded this, but it is well to avoid 
using the yield of a few square yards in estimating the yield per acre. 


FROST. 


In those parts of the South where valuable fruit groves have fre- 
quently been lost by sudden frosts, the first question raised is, “ What 
will frost do to a camphor plantation?” If the temperature falls 
below 15° F. or occurs when the trees are in a growing condition, the 
smaller branches will be killed. During the freeze of 1895 in Florida 
many trees were killed to the ground, but this was due to the fact that 
the freeze came when the trees were in a growing condition. In 
December, 1909, there were in the nurseries of the Department of 
Agriculture at Orange City, Fla., 30,000 trees 1 and 2 years old. 
These withstood a temperature of 16° F. for three consecutive nights 
and suffered but slight injury. If, however, a plantation of camphor 
hedges should be killed to the ground they will renew themselves from 
the roots in one year. Experiments have been made in cutting down 
trees 6 to 10 years old, and in all cases they have made a growth of 6 
to 10 feet the first year. The deadwood from frozen trees contains 
sufficient camphor to pay for working up, and the killing of trees to 
the ground would not even necessitate the shutting down of the dis- 
tilling plant. 

FUTURE OUTLOOK. 


In many parts of the South, especially in Florida, there are large 
areas of light sandy land not well suited to general farming. This. 
land can be secured at a low price and there is every indication that 
camphor growing on this land can be made a commercial success. 
The demand for the product is steady and if it could be supplied from 
a source less liable to price fluctuations than at present it is probable 
that larger quantities of it would be used in the arts. 

At the present time it is not advisable to plant camphor in small 
areas with the hope of securing a profitable income by selling the 
trimmings to a near-by distilling plant. It is a question as to how 
far it will pay to transport this material, and a planter might be left 
with a worthless overgrown plantation on his hands if a distilling 
plant should not be in operation in his vicinity by the time his trees 
were ready for trimming. Until the industry becomes well established 
planting should be on a sufficiently large scale to warrant the building 
of a distilling and refining plant in connection with it, and for this 
purpose 200 acres may be considered a minimum area. The cost of 
production per pound will be less if made on a much larger scale. It 
appears probable that an area of 500 acres will warrant the installing 
of sufficient machinery to produce camphor at a minimum cost. 


THE EFFECT OF THE PRESENT METHOD OF HANDLING 
EGGS ON THE INDUSTRY AND THE PRODUCT. 


By M. E. PENNINGTON and H. C. Prerce, 


Food Research Latoratory, Bureau of Chemistry. 
VALUE OF THE OUTPUT. 


During the calendar year 1909, 4,256,320 cases of eggs were received 
in the city of New York.’ Each case contained 30 dozen, hence there 
were 1,532,275,200 individual eggs, or enough to permit of a per 
capita consumption per annum of 321.* If these per capita receipts 
in New York, inclusive of losses at the market center, be taken as an 
approximate indication of the per capita production throughout the 
United States, exclusive of our island possessions, we are producing 
annually 82,000,000 cases of eggs, with a probable value of $485,- 
000,000. According to the report of the Secretary of Agriculture for 
1907, “ more than $600,000,000 must be regarded as the value of the 
poultry and eggs produced on the farms in 1907. The amount may 
easily have been larger. This industry has advanced at such a rapid 
rate that no arithmetic can keep up with it.” Again, in 1908, he says 
“the eggs and poultry produced on the farms are worth as much 
as the * * * hay crop or the wheat crop,” the latter being esti- 
mated at $620,000,000 for 1908. 

In eggs and poultry, then, we have an agricultural product of 
enormous money value, considered either individually or by com- 
parison with our other agricultural productions. About 89 per cent 
of our farmers raise chickens; hence, eggs may be said to be a uni- 
versal food, as well as a food of high nutritive value. The output 
of eggs is steadily growing, but the demand is growing even faster 
than the supply, due to the increased price of meat, as well as a 
preference for eggs as food; hence, the price of eggs has gone up. 
In 1899 the farm price was 11.15 cents per dozen, as an average 
for the United States; in 1909 the average was 19.7 cents, weighted 
according to monthly production. These are the prices to the pro- 
ducer, not the consumer. The latter pays from 50 to 100 per cent 
more than the producer receives. Some of the reasons for this 
increase to the consumer will be discussed in this article. 

1 New York Mercantile Exchange. 

2 Population of Greater New York, according to census of 1910, 4,766,883. Population 
of the United States, according to census of 1910, 92,000,000. 


3U. S. Dept. Agr. Yearbook, 1909, p. 589 (calculated). 
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Though the production of eggs is so widespread, only the States of 
Ohio, Indiana, Illinois, Iowa, Minnesota, Nebraska, Kansas, Missouri, 
Texas, Tennessee, and Kentucky produce more than are consumed 
within their own borders, and this production does not cover the 
entire year, but only those months when climatic conditions are 
favorable to laying. Fortunately for the devotee of the “ fresh egg,” 
it is being produced the year round in one section or another of the 
United States. The lay in Tennessee and Kentucky is from Decem- 
ber until April. In March and April southern Ohio and Missouri 
stocks appear on the market, helped along by Texas, southern Mis- 
souri, and southern Kansas. In the later spring northern Kansas, 
Iowa, Indiana, Illinois, and the Central States generally have their 
heavy producing season, and it is when this occurs that eggs are best 
and most plentiful. Minnesota and Michigan, with a still later 
season, help out somewhat when the supply of the Central States 
begins to fail, but the output of both the southern and northern egg 
belt is far from adequate to supply the demands of the widespread 
consuming public. 

Such climatic conditions as prevail during March and April in the 
Central States, both east and west, are ideal for egg production and 
ege marketing. Hence it is only necessary to know the climate of 
a region in order to know when its egg supply is greatest and best. 
If one considers the number of months each year when climatic condi- 
tions preclude egg production almost entirely over nearly the whole 
of our great egg-producing territory, it is plain that some pro- 
vision for these months of scarcity must be made from the season 
of plenty if eggs are to appear the year round on the tables of any 
except wealthy people. The development of the resources of Ken- 
tucky and Tennessee will help to ease the demand of the eastern 
markets for “ best fresh ” eggs during the winter months, but it can 
never satisfy the general demand any more than the northern belt, 
as represented by Michigan and Minnesota, can keep all supplied 
during the heat of midsummer. Therefore, we must continue to 
study, and work for, and urge, increased egg production wherever 
the little feathered lady can manage to eke out a living by dint of 
hard scratching, be it north, south, east, or west. And we must 
remember, too, that every new-laid egg is fresh, sweet, nutritious 
food. It may be small, or dirty, or thin shelled, which faults are 
at the door of the farmer who disregards breed, feed, and clean and 
sufficient laying quarters for his hens. The hen has kept pace with 
her breed and her environment, and almost invariably, even under 
the worst conditions, she gives her owner more than she receives. 
What becomes of the fruit of her clucking and endless scratching 
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and unwearied searching for an egg-producing life? She goes sing- 
ing to her nest and lays a perfect egg; but how many of her lay reach 
the consumer fresh and sound, and what part does marketing play in 
the sum total of the quality of the product, the cost to the consumer, 
and the return to the industry all along the line? 


GRADES OF MARKET EGGS. 


Let us see what sorts of eggs are found in our markets. Here are 
rotten eggs, broken eggs, cracked eggs, dirty eggs, and stale, shrunken 
eggs, and last—unfortunately many times least also—are the fresh, 
sound, clean eggs, which the market calls “ firsts.” What causes 
contribute to this list of undesirable and loss-producing grades? 
Three causes mainly, (1) climatic conditions, (2) careless or deliber- 
ately bad marketing, (3) poor care of the poultry on the farm. Now, 
in order to understand more clearly the relation between the low 
market grades and their principal causes, we must first consider briefly 
what these commercial grades are and how they are determined. 

Eggs are graded for market according to size, freedom from dirt 
and cracks, and freshness. For some markets, such as New York 
and Boston, the color of the shell is also taken into account, the 
former market paying several cents a dozen more for white-shelled 
eggs and the latter putting the same premium on the brown shelled. 


THE PROCESS OF CANDLING. 


Size, cleanliness, cracks, and color may readily be determined by 
inspection; freshness, in the sense of a high quality, firm-bodied 
egg, rather than in the lapse of time since laying, is determined by a 
process known as “candling.” The egg candle consists of a bright 
light, generally an electric incandescent bulb, protected on all sides 
by an opaque shield in which are one or two oval holes a little smaller 
than the egg. The eggs are pressed firmly against these holes and, 
as the light shines through, the yolk and white may be seen, as well 
as the air space at the large end of the egg and any foreign bodies 
that may be present. 

An egg which has just been dropped and is still warm entirely 
fills its shell. But as it cools to the temperature of the air it con- 
tracts, leaving a small space at the large end of the egg empty. As 
the egg ages, whether from long keeping under favorable conditions 
or short holding under bad conditions, this space increases in size, 
due to the escape of moisture from the egg through its shell. When 
the air space becomes pronounced—it may in extreme cases occupy 


1 This, it may be said in passing, is a good illustration of market fashions, since the 
most careful chemical analyses have so far failed to show any difference in the composition 
of the eggs themselves. 
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almost half the shell—the egg is known as “ shrunken; ” it has lost 
its fine flavor, it is stale, and it sells to the commission man, to the 
retailer, and to the consumer at a reduced price. The size of the air 
space is determined by candling. 


GRADING BY THE CANDLE AND BY INSPECTION. 


A fresh egg, held before the candle, shows the yolk but faintly as 
a reddish ball in the center of the shell. It moves if the egg is 
quickly rotated, but it is disinclined to do so. As the egg ages the 
position and opacity of the yolk change; it becomes freely movable, 
perhaps rising, perhaps falling, in the shell and acquiring sharper 
outlines. “Stale” eggs are classified very largely by these character- 
istics and are undesirable because of loss of quality and money value. 

The rotten egg before the candle is opaque, or dark colored, and is. 
homogeneous. Rottenness may be caused by a developing chick or 
by the growth of fungi. Rots are a total loss. 

A “spot rot” is an egg in which the yolk has stuck to the shell or 
in which fungi have formed a visible growth, and is due to long 
holding. These eggs are lost as foodstuffs, but can be used by tan- 
ners. (See Pl. XLIX.) 

“ Spots ” are either particles of fungoid growth, seen as dark masses 
in the body of the egg when viewed by transmitted light, or the round, 
characteristic area, varying in size from a small pea to an inch or 
more, caused by the developing embryo. It is these “spot” eggs 
which have recently been the cause of so much controversy between 
the industry and the public officials charged with safeguarding the 
wholesomeness of the food supphes of the people. When the area 
of germination is not sufficiently great to completely rot the egg— 
even though it has proceeded far enough to form a network of blood 
vessels and a plainly visible embryo—it has been the habit of certain 
shippers at the source of production, and also receivers at the market 
center, to break such eggs into large tin buckets, either with the 
“blood ring,” as the germinal spot is often called, or after that has 
been mechanically removed, and hard freeze the mass of mixed white 
and yolk, holding the eggs frozen until needed by the bakers. 

Public health officers, backed by growing public opinion, in which 
the more intelligent shippers and receivers are joining, have been 
endeavoring to prevent the use of such eggs for food. Their use by 


tanners is legitimate, but the number of them on the market at certain — 


seasons is enormous, and with the tanners as the only outlet the losses 
will be very heavy. How it happens that so great a number of 
“ spot ” eggs appears for marketing will be shown later. 

“ Checks ” are eggs showing cracks, either those which are “ blind,” 
that is, very small, or those which are easily seen yet which do not 


Yearbook U. S. Dept. of Agriculture, 1910. PLATE XLIX. 


APPEARANCE OF DIFFERENT GRADES OF EaGs BEFORE THE CANDLE. 


A, fresh egg; B, stale, shrunken egg: C, fungous, “spot” egg; D, black, rottenegg. (Enlarged 
one-third. ) 
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permit the contents to escape. As opposed to these are “ leakers,” 
where the shell is badly broken. Such eggs are sold for food, but 
at a lower price. ; 

“ First quality ” eggs are fresh, large, weighing at least 45 pounds 
to the case of 30 dozen, clean, and with sound shells. 

“ Second quality ” are clean, sound-shelled eggs, which are under- 
sized and which may be fresh; or they may be shrunken and stale 
from long holding, or from incipient chick development which has 
not yet reached the “blood ring” stage. The latter form a large 
proportion of the second quality eggs during the summer season. 
Full-sized, clean, sound, stale eggs also go as “ seconds.” 

“ Dirties,” which need no definition, are of varying size and fresh- 
ness, but are always sold at a lower price. 


EFFECT OF DAMPNESS AND HEAT ON QUALITY. 


Having now some idea of the grades of eggs on the markets, let us 
see what causes contribute to produce them. It has been said that 
climatic conditions have the greatest influence on the quality of the 
eggs coming to the markets. Too much rain means that the hens 
have muddy feet, hence the eggs may be soiled even when deposited 
in clean nests; but when laid hither and yon, in stolen or unkempt 
nests, as so many farmers permit their birds to lay, the proportion of 
dirty eggs is greatly increased. Dampness, too, induces a more rapid 
growth of the bacteria or fungi which are commonly present even in 
new-laid eggs, but which are in such small numbers that they can be 
disregarded unless conditions favorable to their multiplication arise. 

Heat, however, is the most prolific source of trouble. Hot weather 
not only puts the hen out of condition, but it hastens all the evils 
that an egg is heir to after it is laid. Its flavor is lost sooner; 
evaporation is hastened, hence the shrunken egg comes more quickly; 
worst of all, the development of the embryo in the fertilized egg pro- 
ceeds with a greater and greater steadiness and rapidity as the tem- 
perature rises, resulting in the “rots” and “spots” of commerce. 
Ii is the medium temperature of March, April, and part of May that 
is responsible for the high proportion of fresh eggs on the spring 
markets, as well as the fact that, because the price is apt to fall, 
the producer ships his eggs quickly. Of this phase, however, more 
will be said later. 

GERMINATION. 


In order to preserve the desirable qualities which are found in the 
new-laid egg until it reaches the consumer the development of the 
chick must be reduced toa minimum. Germination of the fertile egg 
begins before it leaves the body of the hen and growth of the chick 
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will continue if the temperature is greater than 68° F.,1 though, of 
course, the rate of development is slowed if the temperature is below 
103° F. At 86° F. to 91° F. seven or eight days are required to equal 
three days at the normal heat of incubation. The reverse, however, is 
true also. If the temperature is somewhat above 103° F., germination 
proceeds more rapidly. For instance, twenty-four hours at 104° F. 
to 107° F. gives a chick which is equal in development to one incu- 
bated for three days at 103° F. 


LOSSES DUE TO INITIAL DELAYS IN MARKETING. 


These facts are to be remembered when eggs are left in the sun or 
held in hot freight cars or stacked in hot rooms. The egg must be 
kept cool at every stage of its handling if it is to retain a maximum 
of freshness when it reaches the consumer.? This is not a simple 
matter, even when one considers the great progress made in the ex- 
tension of artificial refrigeration throughout the country. Refriger- 
ated cars and warehouses, chilled rooms at the commission man’s, 
and the retailer’s ice box are, with fair rapidity, making possible a 
system of handling that will surmount temperature difficulties, pro- 
vided the eggs are delivered to the first refrigerator in good condition. 
No amount of refrigeration or care will undo the damage done by a 
few hours of summer sun or a few days ina hot room. Indeed, after 
deterioration has begun refrigeration is unable to completely check 
those processes. — 

The first responsibility for the low quality of market eggs rests 
upon the farmer, and after him come the country produce dealer 
or storekeeper and the shipper who does not have artificial refrigera- 
tion. Usually the farmer gathers his eggs daily, or he may gather 
them at irregular intervals. Stolen nests often accumulate a large 
lay, over a period of some weeks, and may have been cov- 
ered by brooding hens for a while, to boot, before the farmer hap- 
pens to find them; but the chances are that every sound-shelled 
egg goes to market, regardless of the condition inside the shell. 
If the eggs are gathered with fair regularity, how are they kept while 
on the farm? Generally where the housewife can most conveniently 
get them for household use, not where the temperature is low and the 
air fresh. Neither does the farmer have any regular time for taking 
this stock of eggs to market. In the spring, when they are most 
plentiful and the market is falling, he is apt to go weekly or the egg 
peddler calls at the farm. When hot weather comes and the lay falls 
off he waits for a larger number or is too busy with “ crops” to drive 
to town. Meanwhile shrinking and incubation are going on rapidly, 


1@dwards, The Physiological Zero and the Index of Development for the Eggs of the 
Domestic Fowl. Gallus domesticus. Amer. J. Phys., 6: 831-396. 

2 Pennington, Studies of Poultry from the Farm to the Consumer. Bureau of Chemistry 
Circular 64, p. 33-38. 
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and, as a last insult to the hen which laid a perfectly fresh egg and 
the consumer who wants a perfectly fresh egg, he often goes to 
market with an umbrella over himself, but the basket or box of eggs 
is exposed to the summer sun, a heat which is often 110° F. and may 
be 10 degrees or more above that. In the autumn, with a still smaller 
lay and a rising market, he holds eggs for high winter prices. The 
conditions under which he keeps them are not conducive to good 
preservation, and the time is inordinately long. Is it any wonder, 
with such conditions prevalent on the farm, that studies made in one 
of the typical western egg-producing States during the candling sea- 
son showed the following losses on delivery to the packer? 


Percentage of eggs constituting a total loss at the packing house. 


[Data from 20 shippers, June to November, inclusive.] 


Per cent Per cent 
Number | of rots Fimabee Number | of rots eee 
Month. ofship- | or other | “4 xam- Month. of ship- | or other | “4 .am- 
pers total d pers. tota d 
tons ine ined. 

June, 2 weeks...... 12 3.10 B40 | NICU DEE. os aces came 5 447 1,110 

Dillvehesetestss- =~» 19 2.79 13,740 | November........- 2 8.33 | 210 
CTS See 1 3. 43 9,270 

September ‘doh aga 9 4. 03 2, 970 Mealy. =2-- 5. pene ees 4. 36 perapesase 

MOtal tes. 23 2 |e aas[bes oe see |) )932°730 


The figures in this table give only those eggs which are a total 
loss. No mention has been made of the stale eggs, dirty eggs, blood 
rings, and other sources of partial loss. Note that the greatest num- 
ber of eggs totally lost is in November, when prices to the farmer are 
very high. In further confirmation of this fact are some investiga- 
tions of the quality of eggs brought to the country storekeepers 
during October, showing that only 25 per cent would rank as 
“firsts” on the Chicago market, 60 per cent were “seconds,” due to 
long holding, 5 per cent. were cracked, and 4 per cent were rotten or 
stuck to the shell from long holding. Some of the farmers at this 
time had held eggs for four weeks. 


FROM THE COUNTRY MERCHANT TO THE PACKING HOUSE. 


The country merchant handles eggs as a by-product, taking them 
in exchange for merchandise. He makes his profits on the merchan- 
dise taken in trade, not the eggs, frequently giving an inflated price 
for them to hold the trade of the desired customer. He, too, is more 
apt to be careless than careful of them while they are in his possession, 
storing them in hot or damp quarters and holding for high prices 
when production is low. 

The country merchant and peddler buy eggs “case count,” rather 
than “loss off.” Buying “case count” means that a uniform price 
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is paid per dozen, irrespective of the quality of the eggs. Rots bring 
just as much as good eggs. Buying “loss off” means that the eggs 
are candled before payment is made and rotten and broken eggs are 
returned to the farmer. Occasionally a difference is made between 
first and second quality eggs. 

The farmer usually delivers the eggs to the storekeeper or packer’s 
agent by wagon. From these receivers they commonly go to a cen- 
tral shipping plant, which is generally known as a “ packing house,” 
and which handles goods in car lots. This plant may or may not be 
provided with the proper facilities for doing the work assigned it. 
To get to the packer, however, the eggs generally go by train and 
in comparatively small quantities, therefore, as “less than car 
lots,” or what is known to railroad men as “1. ¢. l’s.” For such small 
lots and for short hauls the goods are picked up by a local freight 
train. The wait at the station, which is frequently only an open 
platform on which the cases remain until the arrival of the train, 
is ruinous to quality when the weather is warm. 

The haul in the “ pick up” freight car, the temperature of which 
is governed entirely by atmospheric conditions, results in rapid_de- 
terioration in summer and oftentimes freezing in winter. Generally 
the time required for the haul from the agent or storekeeper to the 
central shipping plant or wholesaler is 24 hours or less. However, 
it may be longer when the territory drawn upon is large, as in south- 
western Kansas or Oklahoma, or when connections with small branch 
lines are not frequent. Under such circumstances the car becomes an ex- 
cellent incubator, holding well the sun’s heat during the cooler hours 
of night, and it is not unusual in the summer months for the packer 
to be greeted by the cheerful “ cheep-cheep! ” of newly hatched chicks 
as the cases are carried into his receiving room. This does not mean 
that atmospheric temperatures are the sole source of incubation. 
Stolen nests frequently furnish eggs with chicks so well developed 
that only a short time is needed to hatch them. It does mean, how- 
ever, great loss from rots and spots and a general loss in freshness. 


METHODS OF THE PACKER. 


The progressive packer, who generally handles poultry, eggs, and 
butter, is now equipped with an artificially refrigerated chillroom 
which maintains a temperature of 40° F. or a little less. If he is wise 
he rushes the egg cases into that room, stacks them loosely, and chills 
thoroughly before shipping to his market center. He also candles in 
a room which is chilled, removing rotten eggs and broken eggs and 
grading according to cleanliness, size, and, to a certain extent, fresh- 
ness. After the packer has graded and repacked the eggs in boxes 
holding 30 dozen each, with clean “ fillers ”—as the little strawboard 
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racks which hold the eggs are called—he ships them to the market 
center, generally in car lots. This gives him a chance to control the 
temperature of the car, keeping it iced in summer or closing it to 
prevent freezing if the weather in transit happens to’ be cold. 


REFRIGERATOR CARS. 


It is not a difficult matter for the transportation systems to keep 
egg cars cool enough in summer time to insure quality, provided 
the eggs are good when they are put aboard the car. But breakage 
during transit is a serious matter. Freight cars are shunted from 
siding to siding; air brakes come down hard and the long train jars 
from engine to caboose, and ftying switches may occur while the 
ears are moving rapidly. These are hard knocks for an eggshell 
to withstand. Various devices have been and are constantly being 
tried by the railroads to prevent the shifting of loads, but the break- 
age of eggs in transit is still discouragingly high to the shipper who 
loses stock, the railroads which pay claims, and the consumer who 
ultimately foots the bill for both. 


THE END OF THE JOURNEY. 


At the end of the railroad haul the eggs usually go to the com- 
mission man. If he does business on a large scale in accordance with 
progressive ideas he, too, has a chillroom in which he holds the stock 
and recandles it. The wholesaler who does-not have such facilities 
works under a disadvantage both to his own pocket and to the con- 
sumer’s, because if he buys eggs which have been shipped chilled in 
a refrigerator car they will “sweat” in his shop—that is, become 
wet by condensing on their shells atmospheric moisture, which condi- 
tion hastens decomposition; or he will be compelled to buy eggs 
shipped without refrigeration, which means more rots, more spots, 
and more stale, shrunken eggs to be disposed of. 

At last we have the egg at the market, a journey of 2,000 miles 
perhaps, but it is not yet to the consumer. It has still to run the 
gauntlet of the wholesaler and the retailer and perhaps the storage 
warehouse. The last time its quality was determined was at the 
packing house. How has it stood the journey, which probably has 
required two or three days at least, and may have consumed eight 
or nine days? In other words, what is the quality of the general run 
of eggs coming into the city market? The data following throw 
some light on this point. 
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Percentage of market grades of eggs coming to New York from nine States and 
85 shippers during a period of one year. 


Number Percentage. Bu ce 
Month. of ship- ae 


pels: Rotten. | Cracked.| No. 2. Dirty. No.1. | ined. 


1909. 
‘upust. $22... AI 46 3. 96 7.94 11.41} 15.52 61.17 61,180 
September---- - = 25266 - e aee 18 5. 29 8.75 14. 10 15. 44 56. 42 18,134 
Octoberes tice -is<. 55s Ssees sss 9 4. 30 7.75 17. 05 11. 48 59. 42 13, 361 
November: ...:. :ccceesso0 cc = sees 7 4. 41 7.34 16. 53 10. 46 61. 26 18,185 
Decembers'2 bth 22525. .-biecase 6 3. 05 » 5.72 16. 79 10. 23 64. 21 8,731 
1910 
Janlaryisesoree asst e aes eas 3 3. 99 19. 40 5. 71 15. 83 55. 07 840 
Mebrifaryce- oss 3e5- te escees 2 1.80 13. 94 1.39 14. 46 68. 41 3, 450 
March. cs acs -82= siccstpeccassee 2 42 4. 02 1. 53 3. 49 90. 54 1,890 
April 452. 2.02 eL SST 2 3. 48 11.15 5. 52 13. 74 66. 11 2,700 
Malye acral «mpabt Preeti ent 3 1.97 6.44 6.13 14,34 71. 12 12,510 
Tune ease eeer eee ee ee 38 3. 40 7. 30 11. 26 13. 03 65. 01 53, 210 
PCT Ages ie Ie eae a See 5 Sse 35 5. 63 { 8. 02 14. 36 12. 98 59. OL 64, 805 
Mean Tor Veateec- nesses -|penmeee ae 3. 48 8. 98 10. 15 12. 58 64.30) Sener 
Total number of dozens 
for the year. .-<.2.:..<.o0|secce - conc sence eames |S cccee rc cotms vines <= as] Geen eee eine tener 258, 996 
Mean, June to January 
8 months -.2.25-ccne--e-s) 5-s-5sa-e 4. 25 9. 03 13. 40 13. 12 60: 20 |issecntges 
Total number of dozens, 
June, toWanuahy, « = 226-524 sce cord] see oe - oe] caslnesecrl cob owes el eee ane eee 238, 446 


Here we have 258,996 dozen eggs—more than a quarter of a million 
dozens—carefully graded according to commercial standards of New 
York. These eggs came from nine different States. They were from 
eighty-five different shippers, and the shipments extended over a 
period of one year, from August, 1909, to July, 1910, inclusive. The 
figures refer only to the quality of eggs reaching the market. They 
are not an index of the comparative numbers received during the 
different months in the year. 


DECREASE IN SUPPLY DUE TO BAD HANDLING. 


The heaviest receipts in New York are in the early spring; but at 
that season the great majority of the eggs are good, hence relatively 
few are candled. August receipts are not so heavy; but deterioration 
is so universal that every case must be examined carefully. This 
fact is emphasized by a trade journal as follows: 


The extreme heat that prevailed in most of the western and southwestern 
sections during August has had a disastrous effect, and a large part of the 
stock lately arriving here has been badly heated and “ burnt,” partially hatched, 
or actually rotten. * * * Naturally under these conditions high-grade eggs 
have become more and more scarce and the few obtainable have sold well 
at firm and hardening prices. * * * Some lots from central and southerly 
western points have shown dead loss in rots and hatched eggs ranging all the 
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way up to 15 dozen to the case, and many lots, even after throwing out the 
dead loss, have furnished no eggs at all, or very few, fit for use in a good 
class of trade, owing to their heated condition.’ 

The percentage of rotten eggs, stale eggs, dirty eggs, and other 
classes shown in the table are conservative figures for New York’s 
egg receipts. They come from shipments which are above the aver- 
age, yet 3.48 per cent are rotten and 10.15 per cent are stale, taking 
the figures for the whole year. It is to be remembered, too, that 
these eggs were all from shippers in egg-producing districts and were 
received as fresh eggs, not eggs which had been stored. 

When the eggs from the peddler or country storekeeper or the 
farmer himself were received at the packing house they were candled, 
and an average of 4.36 per cent of all received from June to Novem- 
ber, inclusive, were rotten or had yolks adhering to the shell. Adding 
this loss to the loss at the market center gives a total loss to the con- 
sumer (the statement is made advisedly, because the consumer ulti- 
mately pays for all the rotten eggs that go to the dump) of 7.8 per 
cent of the marketed eggs of the United States. What would it mean 
to New York City alone in increased supply if these eggs -could be 
saved ? 

Calculating on the basis of New York’s egg receipts, which were 
4,256,320 cases, it is seen that the rotten eggs coming to New York 
in 1909 would amount to 4,443,598 dozens, and about the same num- 
ber was thrown on the dumps of the packers because they were not 
fit to ship—nearly 9 million dozens of eggs that New York might 
have had for food and did not have because of bad handling. 

LOSS IN QUALITY AND INCREASE IN PRICE. 

Consider, too, the loss in quality of the general supply because the 
conditions which produced 4 per cent of rotten eggs caused staleness in 
13 per cent. Here is a large financial loss, due to bad handling. It 
costs just the same amount to collect, pack, ship, grade, and market 
a stale, dirty, or otherwise low-quality egg as it costs to perform 
a like service for a high-grade egg, though the former must sell for 
a lower price, and the 5 million dozens of rotten eggs that got 
to New York represented just as much of an outlay of money as 
was expended on 5 million dozens of good eggs. The wholesaler, 
who weeded out the rotten eggs, spread the loss over the rest of the 
eggs in the lot, and the price to the retailer went up accordingly. 
Then the retailer increased his price to the consumer, and the con- 
sumer, being the last on the list, paid the price and wondered why 
the cost of living had increased. 

The retailer generally has an ice box in which he keeps eggs while 
marketing. He is not so apt to offend against the principles of good 
handling as he is to label goods erroneously. The baskets of eggs 


1New York Produce Review and American Creamery, Sept. 1, 1909, vol. 28 (No. 19), 
p. 787. 
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on his counter labeled “strictly fresh eggs” and “fresh eggs” are 


more than apt to be practically the same as the basket simply marked 
“egos,” except for size and cleanliness. The retailer, however, is 
greatly to blame for wrong ideas concerning “ cold-storage” eggs, 
and this brings us to a general consideration of stored eggs that we 
may intelligently determine what course the retailer should pursue. 


THE COLD STORAGE OF EGGS. 


History does not state when mankind first began to put aside eggs 
during the season of plenty against the time of scarcity, but we may 
rest assured that it was many centuries ago. They have been put 
away in lime and in salt, but neither of these substances is satisfac- 
tory under commercial conditions, and in waterglass, but this is very 
little better than lime or salt. Of all the methods known for keeping 
eggs a cool, fairly dry, even temperature is best. Such a tempera- 
‘ture—that is, from 29° to 32° F.—is obtained in the modern cold- 
storage warehouse, where, in rooms which are scrupulously clean and 
fresh, eggs are kept from March or April until the following January, 
or even February, if the winter is severe and fresh stocks come in 
slowly. 


TIME OF STORAGE. 


It does not pay to put eggs into cold storage unless they are large, 
clean, fresh, sound shelled, and well packed. It costs just as much 
to carry poor eggs as good ones, and poor eggs deteriorate much 
faster in cold storage than good eggs; hence they are fairly sure to 
be a losing proposition. The great bulk of the eggs which go into 
storage are from the early spring lay—the earlier, after the danger 
from frosting is over, the better. By the latter part of May warm 
weather is apt to interfere with freshness and high quality, and the 


comparatively few summer eggs that are stored last must be taken - 


out of storage first if they are to stand well on the market. 

Here is a condition of affairs that is directly opposed to the usual 
point of view of the consumer. If cold-stored eggs are to be used 
at all, the uninformed buyer demands those in storage for the shortest 
time, thinking that he will gain quality thereby. Really, the aver- 
age March or April egg is commonly in better condition in the suc- 
ceeding December or January than are the eggs stored in June or 
July. The reason is not far to seek if one remembers the treatment 
the warm-weather egg gets on its way to market, and the fact that 
cold is an excellent preservative of freshness in perishable produce 
provided it goes into the cold chamber in the best of condition. 

As stated in the early part of this article, eggs are produced in 
quantities exceeding the current demands in but a few months of 
the year, and in comparatively few States, except for home use. 
During the fall and winter months production practically ceases. At 
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that time even the farmer buys cold-stored eggs for his own con- 
sumption. What would the cities do if it were not for the cold- 
stored eggs? Let us return to the figures compiled for New York 
and Jersey City and see how the cold-stored eggs are distributed, 
when they come in to the warehouses and when they go out to the 


consumer, 
STATISTICS ON STORAGE AND CONSUMPTION. 


In March, 1909, New York received 516,141 cases of presumably 
fresh eggs. Of these, 38,000 cases went into storage and 478,141 
were consumed. In April 636,423 cases were received and 412,423 
were used, leaving 224,000 cases for storage. In May the receipts 
were almost as large—603,583 cases, and 235,000 went into the cold 
stores, leaving 368,583 for consumption. Then in July we find only 
37,000 cases stored and 327,955 consumed. In August, instead of 
putting eggs into storage, 20,000 cases were taken out. Why? 
Because the good April, or even June, eggs kept in the cold store 
are better than the so-called fresh-market eggs of August. Listen 
again to a statement from the article on August eggs before quoted: 
“ Dealers have been obliged to use more of the high-grade storage 
eggs in order to get enough eggs for the best class of trade.” ? 

That is why we drew upon our storage stock in August. In Sep- 
tember and October decreasing receipts necessitated greater demands 
upon it, until finally, in January, 1910, New York received only 137,- 
408 cases, many of which were stored eggs shipped in from western 
storage houses, and drew upon her own stored supply for 145,000 
cases more, practically exhausting it. For that month the consump- 
tion of eggs in New York was 282,408 cases; more than half that 
number—probably two-thirds—were eggs put aside in the season of 
plenty for the season of shortage, and used during that season, for 
eggs are not carried in cold storage from one season to another, for 
the very good reason that they will not keep in sufficiently good con- 
dition to be marketable. In January, 1910, the wholesale price of 
fresh eggs (that is, current receipts) in New York ran from 32 to 42 
cents a dozen. Prime western storage eggs, meanwhile, were selling 
at 26 to 28 cents. More than half of all the eggs consumed in New 
York were cold stored, yet the retailers assured you that their sup- 
plies were “ fresh—perfectly fresh—except—well, yes, those small 
stained eggs in that small basket are storage eggs and, of course, they 
are lower in price.” 


THE RETAILER, THE CONSUMER, AND THE COLD-STORED EGG, 
Now, what is the truth of this matter? In all likelihood, every 


egg there was cold stored. The very large, clean, best-order eggs 
were sorted out and priced as “strictly fresh;” the next most de- 


1 New York Mercantile Exchange. 
2New York Produce and Creamery Review, Sept. 1, 1909, vol. 28, No. 19. 
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sirable as “fresh,” and so on. In order to sell these for what they 
were not, a mistaken impression of all stored eggs was given by 
calling the worst eggs in the shop cold stored. Every man who 
handled those eggs knew they were cold stored and paid a price in 
accordance with that fact,except the consumer. The consumer, partly 
because of ignorance concerning the season of egg production, partly 
because of prejudice against all cold-stored eggs for all purposes, 
has allowed the retailer to trade upon his ignorance and prejudice to 
the great betterment of the retailer’s pocketbook. In an age when 
information is so readily available the consumer is to blame for not 
knowing more about the subject. Knowing that from November 
until February egg production has almost ceased, except in the South, 
and that the market reports 26 to 28 cents a dozen for good storage 
eggs, does it not follow that the sensible consumer will demand, and 
get, egos for about 30 cents a dozen that will fry, scramble, or beat 
into an omelet in a perfectly satisfactory manner? For soft-boiling 
or poaching eggs the consumer in the large city must expect to pay 
from 20 to 40 cents a dozen above the stored-egg price, and even at 
that figure, because the supply will not go around, he is apt to get 
eggs that have been held by the farmer until they are really lower in 
quality than the cold-stored article. 

The statement that a cold-stored egg is just as good as a fresh egg 
is never true. An egg is best when newly laid. Every day causes a 
loss in eating quality. When environment is bad, one day may render 
an egg unfit for food; when environment is good, weeks will make 
so little change that only an expert taster can tell the difference. 


SOME REMEDIES FOR EXISTING CONDITIONS. 


What can we do to prevent egg deterioration all along the line, 
thereby giving the consumer a better product and increasing its value 
to the industry ? 


IMPROVED CONDITIONS ON THE FARM, 


First, the farmer must learn to select good breeds of chickens and 
take more care of them, that eggs may be larger, cleaner, and more 
plentiful on the farm. He should also kill off all the mature cocks 
as soon as the breeding season is over. It is commonly supposed that 
hens will not lay unless males are present in the flock, but such is not 
the case. Experiments have shown that flocks without males have 
produced as many, if not more, eggs than when males were present. 
When, however, males are present the eggs are fertile, and therefore 
ready to develop into chicks when temperatures are favorable. Infer- 
tile eggs grow stale and shrunken, of course, if held too long, or kept 
under bad conditions, but they do not form “heated eggs,” “ blood 
rings,” or the great number of “rots” that come from developing 
embryos and which account for such a large share of the total losses. 
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The education which the farmer should have in the gathering and 
care of eggs after they are laid, and the prompt delivery of them to 
the next person in the marketing chain, is self-evident from the recital 
of the farmer’s present methods. 


CHANGES IN THE METHODS OF THE SMALL BUYER. 


The country storekeepers and small produce buyers are, next to the 
farmer, responsible for the number of low-grade eggs marketed. 
They must be taught to buy “ loss off ” instead of “ case count ” (see 
p. 467). Buying “case count ” places the good farmer and the poor 
farmer on the same basis, and is grossly unfair to the good farmer. 
The producer of good eggs receives less and the producer of bad eggs 
more than they are worth. What incentive is there, on this basis, for 
the farmer to take extra care and trouble? 

The country merchant should be eliminated entirely from egg 
handling. He likes to buy eggs from the farmer because their value 
is usually accepted in groceries and merchandise rather than money, 
and, as has been said previously (p. 467), he makes a profit on his 
wares if not from the selling of the eggs. Then, too, if the farmer’s 
wife brings in eggs greater in value than the goods she receives in 
trade her credit on the merchant’s ledger insures her continued 
trading with him. This makes eggs practically a form of currency. 
Oftentimes from her eggs and poultry a farmer’s wife provides her 
family with clothes and groceries, and it is not at all ususual in small 
towns for the doctor and dentist to be paid with a due bill on the 
merchant to whom her eggs have gone, rather than with money. 

Frequently the merchant pays the farmer 2 or 3 cents a dozen 
more than he receives for the eggs when sold by him, thus inflating 
the price. The merchant recovers his loss on his merchandise and 
holds the trade of the farmer, but the man who makes a business of 
buying eggs suffers and so does the townsman who has no eggs to 
trade, but must pay the same money price for goods that the farmer 
pays in eggs. 

Again, the merchant will buy “case count” rather than “loss 
off,” fearing to offend his patron. Hence, the produce dealer must 
do the same, because of the scarcity of eggs, close competition, and 
the farmer’s lack of business knowledge. He can not see that he 
actually loses money at the merchant’s. 

To prevent the loss in eggs due to the country merchant a cash 
business on the quality basis should be instituted. Then the small 
egg merchant could buy “loss off,” pay for the eggs in money, and 
the farmer could purchase his supplies where they are best and most 
reasonable. If competition were placed where it belongs, among the 


regular egg buyers, the eggs would go to market more rapidly and 
in better condition. 
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Another bad habit which is gaining in the countryside is the 
leaving at the farm by the packer or merchant of carriers holding 
30 dozen. ‘The farmer waits until the case is full before marketing. 
This is not objectionable when the flock is large or production rapid, 
but out of season or on the small place it means three or four weeks’ 
holding to get a full 30-dozen box. 

BUYING BY QUALITY—NOT BY COUNT. 

The shipper can materially improve the quality of eggs in the 
market if he persistently buys by quality—not simply by count. He 
will also improve his business. This has been tried sporadically, by 
a shipper or two, here and there, but all except a few firms have 
forsaken their guns when shots were most needed—that is, when eggs 
became scarce or low grade and competition began to be felt. One 
packer has adhered to a quality basis for 12 years, using four grades. 
He has built up a business which is good and a reputation which is 
even better. This reputation prevails not only on the market, where 
his egg pack is taken without a question, but among the farmers and 
peddlers who supply him with eggs. His grading is accepted by 
them and their aim is now not only to see how many eggs they can 
bring in, but how many of them can be gotten to him as “number 
ones.” Here is a real educator as well as a good business man. 

REFRIGERATED RECEIVING STATIONS. 

The packer, too, must have artificially refrigerated rooms for 
handling and holding eggs. Indeed, it seems likely that, as the egg 
and poultry industry develops, and we must give more attention to 
the saving of the garnered foodstuffs, there will be numerous re- 
ceiving stations throughout the country, easy of access and arti- 
ficially refrigerated, that perishable products in general may be 
economically handled at the source of production. 

CARE AT THE SOURCE OF PRODUCTION. 

The source of production. There is the starting point for most of 
the trouble in the handling of perishable produce, be it southern 
cotton mishandled in the field before it is baled or western corn that 
is not well dried before it goes to the elevator, or eggs that are heated 
or soiled or cracked on the farm. Not all the trouble is at the start- 
ing place, of course. Good handling must be everywhere from the 
producer to the consumer if the maximum of quality and the mini- 
mum of loss is to be maintained. But even perfection of handling at 
the market center can not compensate for bad treatment at the 
source of supply. The wholesaler is being driven to good equipment 
and methods because it is economy; the retailer is being forced, little 
by littie, to tell the truth because the strong arm of education and the 
long arm of the law are both after him. But the farmer, the country 
merchant, and the small packer are sadly in need of precept and ex- 
ample for the sake of both the producer and the consumer. 
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PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRI- 
CULTURE AND HOW THEY ARE DISTRIBUTED. 


By Jos. A. ARNOLD, Department Editor. 


It is mainly through the issuance and distribution of printed matter that the 
Department of Agriculture gives effect and practical value to its studies, ex- 
periments, and investigations. But the work that the Department can do, and 
the publications it can print and distribute, are limited by the appropriations 
made by Congress. In order that, within this limitation, the greatest possible 
benefit may accrue to the millions of practical farmers, the popular publica- 
tions—those which tell how to do things—are printed in large editions, and as 
long as the supply lasts are distributed free to all applicants residing in the 
United States. The scientific and technical publications, embodying the results 
of the researches of the Department’s scientists and constituting the foundation 
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of many of the popular publications, are larger in size and necessarily more 
expensive, and are of great value to scientists engaged in similar lines of work 
in this and other countries, but are not designed nor suitable for indiscriminate 
distribution, and hence are issued in comparatively small editions and are not 
given a wide circulation.’ This policy is believed to be far better for the Depart- 
ment’s constituency as a whole than to scatter broadcast all of the expensive 
reports and bulletins, which would be of little value to the busy people who 
actually produce the crops and live stock, and the cost of which would so de- 
plete the printing fund as to leave very little for the printing of popular pub- 
lications. 

The following is a brief outline of the Department’s publications—which are 
mainly of three general classes—and the method of distribution : 

1. Publications issued annually, comprising the Yearbook, the Annual Re- 
ports of the Department, of the Bureau of Animal Industry, of the Office of 
Experiment Stations, of the Bureau of Soils, and of the Weather Bureau. 

These publications are distributed mainly by Senators, Representatives, and 
Delegates in Congress, although a limited number of copies is always allotted 
to the Department. For instance, of the 500,000 copies of the Yearbook the 
departmental quota is only 30,000, the remaining 470,000 being reserved for dis- 
tribution by Members of Congress. The Department’s supply of publications 
of this class is reserved almost exclusively for distribution to its officers and 
special correspondents in return for services rendered, and to libraries, but 
miscellaneous applicants can usually obtain these documents from some Sena- 
tor, Representative, or Delegate in Congress. 

2. Other departmental reports, bureau bulletins, etc. Of these each main 
branch of the Department has its separate series, in which the publications 
are numbered consecutively as issued. They comprise reports and discussions 
of a scientific or technical character. The Experiment Station Record (monthly} 
belongs to this class. 

The publications of this class are not for distribution by Members of Con- 
gress, nor are they issued in editions large enough to warrant free genera! 
distribution by the Department. The supply is mainly distributed to small. 
lists of persons who cooperate with or are especially interested in the work of 
the Bureau, Division, or Office in which the publication originated, or who are 
rendering some service, and to educational and other public institutions, 
including libraries. In accordance with a provision in the act of January 12, 
1905, editions of publications containing more than 100 pages are restricted 
to 1,000 copies. 

38. [The Farmers’ Bulletins, circulars, Yearbook extracts, and other popular 
papers. The publications of this class are written in plain language and treat 
in a practical way of subjects of particular interest to persons engaged in 
agriculture and similar pursuits. A special appropriation is made by Congress 
for the publication of Farmers’ Bulletins, and they are issued in large editions 
and are for free general distribution by the Department. 


1A limited number, however, is always provided for distribution to applicants, and 
copies are sent out in the order in which the requests are received as long as the supply 
lasts. When no further copies are available and the expense of a reprint can not be 
incurred, the department is obliged to refer applicants to the Superintendent of Docu- 
ments, Government Printing Office, who is authorized by the law of January 12, 1895, to 
sell them, as well as all Government publications, at a nominal price. The distribution 
of the publications is thus indefinitely continued after’ the Department is no longer able 
to supply the publications and without expense to the Government.:« 
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The Farmers’ Bulletins are also for distribution by Senators, Representa- 
tives, and Delegates in Congress, each of whom is furnished annually, accord- 
ing to law, with a quota of several thousand copies for distribution to his 
constituents. Four-fifths of all such bulletins printed with the amount spe- 
cially appropriated for the purpose are distributed in this way, leaving only 
one-fifth of them for distribution by the Secretary. It is frequently necessary 
to refer applicants for these publications in quantities to their Senators, 
Representatives, or Delegates in Congress because of the insufficiency of the 
Department’s allotment to supply the large and increasing demands for the 
bulletins. 

A limited supply of nearly all of the publications in classes 1 and 2 is, in 
compliance with the law, placed in the hands of the Superintendent of Docu- 
ments, Government Printing Office, for sale at a price fixed by him. He is 
authorized by law to issne, with the approval of the Secretary, new editions 
of Department publications so long as the demand for them continues, the 
proceeds of the sales being used to pay for reprints. Applications for these 
classes of publications should be addressed to the Superintendeut of Docu- 
ments, Government Printing Office, Washington, D. C., accompanied by cash, 
postal money order, express order, or draft covering the amount of the charge. 
No postage stamps or private checks should be sent. 

The Secretary of Agriculture has no voice in designating the public libraries 
in which shall be deposited all public documents. These libraries are desig- 
nated by Members of Congress and the distribution of public documents to 
such depositories, including the publications of this and all other Departments 
of the Government, is a function of the Superintendent of Documents. The 
Department maintains a list of libraries, which are not public depositories, 
to which the publications of the department are sent as issued. All publica- 
tions of the Department are, therefore, readily available for reference in almost 
every library in the United States. 

The Department has no list of persons to whom all publications are sent, 
as this method of distribution was long ago found to be wasteful and unsatis- 
factory. The Monthly List, dated the last day of each month, and contaiuing 
full information with regard to the publications issued that month, and how 
the same may be obtained, will be mailed regularly to all who apply for it. 
The Department also issues and sends to all who apply for them lists of the 
available publications of the various Bureaus, Divisions, and Offices. 

Publications of the State agricultural experiment stations are not for dis- 
tribution by the United States Department of Agriculture. Applications for 
them should be addressed to the directors of the respective stations. 


REVIEW OF WEATHER CONDITIONS OF THE YEAR 1910. 
By P. C. Day, Chief of Climatological Division, Weather Bureau. 


The following weather summary of the year 1910 is compiled according to 
the plan by which the National Weather Bulletin is published; that is, by 
months for the first three and the last three months, but by weeks, ending with 
Monday, from April to September, inclusive. 

The most remarkable meteorological feature of 1910 was the abnormality 
of the spring. Over nearly the entire country March was very warm and gen- 
erally dry, and was followed by a long period of cool and rather wet weather. 
There was much resemblance between the spring of 1910 and that of 1907; but 
in 1907 the premature warmth was practically confined to the latter half of 
March and was promptly followed by a long period of decidedly cool weather, 
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accompanied in the southeastern States by abnormally heavy rains. In 1910 
the unusual warmth prevailed during nearly the whole of March, and continued 
in the greater portion of the districts to the westward of the Rocky Mountains 
practically without a break through April and May to about the middle of June. 
Also in most districts east of the Rockies the warmth prevailed till about the 
middle of April, when unseasonably cool weather followed, lasting generally till 
about the middle of June. 

The cool period of the spring of 1910 was generally accompanied by more 
than the normal precipitation, though very few stations received enough to 
counterbalance the accumulated deficiency due to the generally dry weather of 
March and early April. Indeed, in the more northern States from the upper 
Lake region westward to the one hundredth meridian, or somewhat beyond, 
dry weather prevailed practically all through the spring and summer; only a 
very few weeks brought considerable rains, and long, dry periods intervened, 
causing the soil to become far too dry for normal crop growth. Minnesota and 
North Dakota were probably the States most seriously affected by this drought, 
but large portions of Wisconsin and South Dakota suffered severely. For the 
period from March 1 to May 9, ten weeks of very great importance to crops, St. 
Paul received only one-sixth of its normal precipitation, Duluth about two- 
fifths, Moorhead slightly more than one-half, and Bismarck but little more 
than one-third. Considering the five months from March to July, inclusive, we 
find that St. Paul and Moorhead had each less than 5 inches, or only about the 
third part of the usual amounts; Duluth received but 7 inches and Bismarck 
less than 6, or only about half the normal falls. When August and September 
are included, making seven months, St. Paul and Moorhead are found to have 
less than 8 inches each, or hardly more than one-third the normal amounts, 
while Duluth and Bismarck had only about two-thirds of their normal amounts, 


JANUARY. 


January, 1910, opened with mild weather prevailing in most eastern districts, 
but a decided fall in temperature soon occurred, and the first half of the month 
averaged colder than usual in nearly all parts of the country. The last half 
of the month was unseasonably warm in all districts east of the Rocky Moun- 
tains except the South Atlantic and Gulf States, but west of the Rockies the 
cold weather lasted longer, especially in Nevada and California. 

The precipitation averaged more than normal in most of New England, the 
Middle Atlantic States, lower Lake region, and Ohio Valley, also in eastern 
Kansas, northern Arizona, western Washington, and much of Wyoming. In 
some central States and in portions of the Plains region there was a greater 
snowfall than usual, and Iowa, Minnesota, and South Dakota had deep snow 
covering the ground for nearly or quite the whole month. The greater part of 
the country had less precipitation than usual, and this was especially true of 
the cotton region, where there was a general deficiency of from 1 to 2 inches. 


FEBRUARY. 


Over almost the entire country February averaged somewhat colder than 
normal. This was notably true of the Mississippi Valley and the northern 
tier of States, which, however, experienced rather mild weather during the 
first half of the month. A severe cold wave swept over the Mississippi Valley 
and Gulf States about the 15th to 19th. As the month drew to a close remark- 
ably mild weather set in over the Gulf and Atlantic States. 

The precipitation was greater than normal in most of the Ohio Valley, New 
York, and New England, where the snowfall was rather heavy; and Louisiana 
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and most of the east Gulf coast received very heavy rains. In general, nearly 
all the region to eastward of the Mississippi had more than normal precipita- 
tion, excepting Maryland, the Virginias, northern and western North Carolina, 
and eastern Tennessee, northern Illinois, and the upper Lake region. West of 
the Mississippi the month was drier than usual, save in Louisiana and Arkansas, 
in parts of Oregon, and generally in the northern border States from Wash- 
ington to North Dakota. 


MARCH. 


Except in southern Florida the month averaged warmer than normal, and 
generally in a marked degree. In most of Idaho, Nevada, and Utah, and every- 
where between the Rockies and the Appalachians, save in the southern tier of 
States, the excess of temperature was at least 8°, and in Minnesota and the 
upper Missouri Valley it was from 16° to over 20°, the most phenomenal con- 
ditions being in North Dakota, where the average temperature usual for March 
is about 21°, or about 11° below freezing, but March, 1910, had an average 
temperature of over 41°. The mild conditions prevailed with scarcely a break 
during the entire month. The period from the 2ist to 29th generally marked 
the culmination of the warmth in districts to eastward of the Rocky Mountains. 

Almost as extraordinary as the warmth of March, 1910, was the dryness of 
the same month, which normally is one of the wettest of the year over very 
large and important areas. March of 1910 brought as much precipitation as 
usual only in a few widely scattered districts, chiefly in the Florida peninsula, 
central California, Arizona, northern Idaho, and parts of Montana, Wyoming, 
and the Dakotas. The deficiency in precipitation was very notable in the Lake 
region, the Mississippi and Ohio valleys, the interior portions of the Gulf States, 
and generally along the Atlantic coast. 


THE Crop SEASON, APRIL-SEPTEMBER—SUMMARY BY WEEKS. 


The opening days of April were generally marked by warm and dry weather, 
although comparatively cool weather visited the Ohio Valley and Lake region, 
while rains occurred in much of Texas and the middle Mississippi Valley, also 
on the North Pacific coast. 

By weeks, ending with Monday, from April 11 to October 3, the weather con- 
ditions may be summarized as follows: 

' April 11—Generally a remarkably warm week. Cool weather for the season 
prevailed only in southern Florida, New Mexico, and western Texas, and in 
western Washington. In the upper Missouri and Mississippi valleys the abnor- 


mal warmth was most marked, North Dakota temperatures averaging about 


16° above normal. 

The precipitation was practically confined to New England and northeastern 
New York, the vicinity of Lake Erie, the State of Washington, northern Idaho, 
and western Oregon, and especially a broad strip covering southern and eastern 
Texas and extending thence northeastward over Arkansas, Missouri, eastern 
Iowa, and Wisconsin, to upper Michigan, and including portions of adjoining 
Statess 

April 18.—The week was decidedly warm in the Lake region and central 
California, and warmer than normal generally to eastward of the Mississippi 
River, in Louisiana, and central and eastern Texas, and in the Pacific States 
and the northern portion of the Plateau and Rocky Mountain regions; but it 
averaged cooler than normal from New Mexico and Arizona northeastward to 
Minnesota and eastern North Dakota. 
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The rainfall was decidedly beavy in Virginia and parts of Maryland and 
North Carolina, also in most of the middle Mississippi and lower Ohio valleys, 
There was considerable rain in nearly all districts east of the Rockies, the 
chief exceptions being New England and New York, Florida, Nebraska, and 
most of Texas. In a large number of States this rain was highly beneficial, 
following, as it did, a long period of dry weather. West of the Rockies there 
was scarcely any precipitation. 

April 25.—Remarkably mild weather prevailed to westward of the Rocky 
Mountains, especially in Montana, Idaho, Oregon, California, and Nevada. At 
many stations the highest temperatures ever known in April were recorded. 
Also in Vermont and New Hampshire and adjoining portions of other States 
the week averaged far warmer than normal. In marked contrast. were the 
conditions in the central portion of the country, where the temperature was 
deficient and generally very much so. At many stations in the middle and lower 
Mississippi Valley and the Gulf States the lowest temperatures yet recorded 
at this season of the year occurred. Freezing weather visited the entire Ohio 
and upper and middle Mississippi valleys and even the northern portions of 
Alabama, Mississippi, and Arkansas. Immense damage resulted to fruit and 
vegetation, especially as the preceding warm weather had brought eases * to 
very advanced stages of development. 

The precipitation of the week fell chiefly to eastward of the Mississippi River 
and to northward of Tennessee and South Carolina. Considerable snow fell 
in the Lake region, and even as far south as central Alabama and northern 
Arkansas there were snow flurries. 

May 2.—The week averaged cooler than normal in the South Atlantic and 
Gulf States as far westward as central Texas, and north to southern Missouri 
and the Ohio River. In the remainder of the country the week was generally 
marked by warm weather. 

-Considerable rain and some snow fell in Wyoming and over large portions 
of the adjoining States, and beneficial showers visited portions of Oregon. In 
eastern Iowa and over the greater portions of Kansas and Missouri good show- 
ers fell, and in portions of Tennessee and North Carolina and in most of the 
States to northward and northeastward of them there was ample precipita- 
tion. 

May 9.—The week averaged warmer than normal over most of the country 
west of the Rockies, also along the Gulf coast. Otherwise, it was generally 
an abnormally cold week, especially in Missouri and the surrounding States; 
at several stations in Missouri, Illinois, and Kansas the mean temperature was 
from 10° to 12° lower than usual at this season. 


Quite heavy rains fell in the lower Missouri Valley and in North Carolina 


and western South Carolina, and nearly all districts east of the Mississippi 
River had fair rainfall save the upper Lake region and most of the Gulf States. 
There was practically no precipitation in the upper Mississippi and upper 
Missouri valleys or in the far Southwest. 

May 16.—The week averaged warmer than normal almost everywhere west 
of the Rockies, also generally in Texas; but it was a cool week in most other 
districts, especially in the Ohio Valley and lower Lake region. 

The week was notably dry in the upper Lake region and over most of the 
Gulf States, but southeastern Florida and northern and northwestern Texas 
had rather heavy rains. There were good rains in the Ohio and middie 
Mississippi valleys, also in Oklahoma and large portions of adjoining States, 
and in parts of Oregon and generally in the northern border States from 
Washington to North Dakota. 
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May 23.—The week was warmer than usual in the Pacific States, and gen- 
erally in the Lake region and along the immediate Atlantic coast. Otherwise 
it was, for the most part, a cool week, especially in the Dakotas, Nebraska, 
Kansas, Colorado, New Mexico, and northwestern Texas. 

The Mississippi Valley received ample rain, also eastern Kansas, nearly all 
of Oklahoma and Texas, and the eastern portions of Colorado and Wyoming. 
East of the Mississippi there was at least a fair rainfall save in northern New 
England, Florida, and the immediate South Atlantic coast. In considerable 
portions of Louisiana and eastern Texas the falls were excessive, many sta- 
tions reporting over 8 inches. 

May 30.—Again cool weather prevailed in the central portion of the country, 
notably in Illinois, Indiana, and adjacent States. The week averaged slightly 
warmer than normal along the Atlantic coast and in western Texas, and decid- 
edly warmer west of the Rockies, especially in Nevada, where the highest 
temperatures ever recorded during May occurred as the week closed. 

Again most parts of the Plains States and the region eastward to the Atlantic 
received ample rains, the chief exceptions being the upper Mississippi Valley 
and the Dakotas, and the greater part of Texas. West of the Rockies it was 
a very dry week, save in Washington, northern Idaho, and adjoining parts of 
Montana and Oregon, where some good rains fell. 

June 6.—In the cotton region the week averaged not far from normal as to 
temperature, but almost everywhere to the northward, from the Atlantic to 
the Rockies or beyond, it was a remarkably cool week for the season, espe- 
cially in the Lake region and the upper Ohio Vailey, where many stations 
reported average temperatures 16° or more below the normal. However, in 
western Texas and in Arizona, Nevada, and Utah it was a notably hot week. 

In Louisiana, Arkansas, and most of Missouri and eastern Texas, also in 
most districts east of the Mississippi, there was considerable rain; but very lit- 
tle fell in the Florida Peninsula, the central portions of Ohio, Indiana, and 
Illinois, and in most of the upper Mississippi Valley. In regions to the west- 
ward of those already named the week was almost everywhere a dry one, espe- 
cially beyond the Rocky Mountains. 

June 13.—In most districts west of the Rockies the week was warmer than 
normal, but to the eastward abnormally cool weather was again the rule, 
notably in the lower Lake region, the Ohio Valley, and the State of Missouri. 

In the upper Lake region and again in the upper Mississippi Valley there was 
practically no rain, also in the greater part of Texas and the western portions 
of Kansas and Nebraska. Almost everywhere else east of the Rockies it was 
a rainy week. Parts of Missouri, Florida, Georgia, and the Carolinas received 
quite heavy falls. In the far West, the coast regions of Oregon and Wash- 
ington and parts of Montana had good rains. 

June 20.—Near the beginning of the week a decided change of conditions in 
the Missouri and upper Mississippi valleys and the Lake region took place, 
and notably warm weather prevailed, although to the southeastward the warmth 
did not arrive till near the close of the week. In the Pacific States and Arizona 
there was likewise a reversal of the conditions of many preceding weeks, and 
cool weather for the season prevailed, especially in the interior of California. 

In the Atlantic States and West Virginia there was considerable rain, and 
floods caused much damage from the Potomac River southward to South Caro- 
lina. In the remainder of the country rain was practically confined to parts 
of Washington, Oregon, Idaho, Montana, the lower Mississippi Valley, and 
eastern Kansas. Much need of rain was now felt in the Dakotas, Minnesota, 
Wisconsin, and parts’of Iowa and Texas. 
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June 27.—Nearly everywhere west of the Rockies, also in the cotton region, 
save Oklahoma and the interior of Texas, the week was cooler than normal. 
Elsewhere it was warmer, and very decidedly so in Minnesota and the adjoin- 
ing States. 

There was abundant rain in nearly all parts of the cotton region; elsewhere 
good rains fell chiefly in Missouri and central Illinois, extreme western Texas, 
and over parts of Kansas, Nebraska, South Dakota, Minnesota, and Iowa. 

July 4.—Temperatures below norma! continued in most of the cotton region, 
save in Texas and Oklahoma, and beyond the Rockies, except in Idaho. Else- 
where the week was warmer than normal, notably along the northern border 
from Lake Superior to Montana. 

Most of Oklahoma and parts of Texas and North Carolina received no rain 
or but very little, and felt much need of moisture. The cotton region otherwise 
had abundant rainfall, large portions getting very heavy rains, especiaily parts 
of Louisiana and Alabama. In the latter State there were damaging freshets. 
The Ohio Valley and the southern parts of Illinois and Missouri received much 
rain, but elsewhere the amounts were small, except that fair amounts occurred 
in southern Colorado and regions roundabout, in Montana and parts of North 
Dakota, and in a few other localities. Drought still continued over the greater 
part of the spring wheat growing section. . 

July 11.—Weather warmer than normal was the rule to the eastward of the 
Mississippi, in most of Texas, and the far Southwest, and especially in the 
Pacific States, while it was cooler than the average from the lower Mississippi 
Valley northwestward to the northern Rocky Mountain region. 

In most of Minnesota and parts of the Dakotas and eastern Nebraska there 
was considerable rain, but the chief region of rainfall covered the Ohio Valley, 
central and southern Missouri, and practically all districts to southward, also 
much of Kansas, southern Oklahoma, eastern, northern, and the Panhandle of 
Texas. There was but little rain from Iowa and Wisconsin eastward to New 
England and practically none to the westward of the Rocky Mountains. 

July 18—Warm weather prevailed in the Atlantic coast States and generally 
in the Plains States and to the westward, especially in Montana, Wyoming, and 
Idaho. 

Large portions of Arizona, Nevada, and southern Utah received beneficial 
showers. Good rains occurred in portions of the Dakotas, Nebraska, and Texas; 
and practically all of Kansas, Oklahoma, Missouri, Arkansas, Louisiana, and, 
with a few exceptions, the States to eastward of the Mississippi River received 
ample rainfall. In eastern Missouri, southern Illinois, and most of Indiana and 
Kentucky, the precipitation was very heavy and much damage resulted. In 
part of New York the long drought was broken, but much of the eastern por- 
tion of the State still felt great need of rain. Also the greater parts of Michi- 
gan, South Dakota, and Minnesota and practically all of North Dakota and 
Wisconsin received but little rain and were now suffering from long-continued 
dryness. 

July 25.—This week was warmer than normal in the Lake region and gen- 
erally to the westward of the Mississippi, especially in Nevada and Utah and 
parts of adjoining States. Cool weather was the rule in most of the cotton 
region, especially in the Carolinas, Georgia, and Virginia. 

The rainfall was generally ample in the Lake region, and northern Minnesota 
and parts of the Dakotas had considerable rain. Locally heavy precipitation 
occurred along the Gulf and south Atlantic coasts from eastern Texas to North 
Carolina. Save a few scattered regions, the rest of the country received very 
little or no rain. . 
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August 1—Hot weather prevailed in Kansas, Oklahoma, and northwestern 
Texas, and generally the week was warmer than normal, except in the Lake 
region, Arizona, and over the Pacific coast region. 

Heavy precipitation occurred in northeastern Colorado, and considerable 
amounts occurred in other parts of that State and in the northern portions of 
Arizona and New Mexico. Parts of the central and eastern Gulf States had 
much rain, and portions of North Carolina, Tennessee, Arkansas, central Iowa, 
northeastern Missouri, and the larger part of the Ohio Valley had ample falls, 
also northern Virginia and large portions of the States to northeastward of it. 
Parts of Kentucky received damagingly excessive rains. 

August 8—Warm weather prevailed in the cotton region, especially in the 
interior of Texas; but for nearly all the rest of the country the week was 
comparatively cool for the season. 

No rain fell in much the larger portion of Texas; but otherwise the cotton 
region received ample rain, also practically all parts of Kansas, Nebraska, and 
Missouri. Elsewhere there was rain in considerable portions of Arizona, New 
Mexico, Colorado, and South Dakota, in upper Michigan, and in New York and 
New England, especially the northern portions. 

August 15.—Warmer weather than normal prevailed in the Lake region, along 
the Gulf coast, in New Mexico, and especially in the interior of Texas, but 
the week was generally cool throughout the entire central portions of the 
country from the Atlantic to the Pacific. 

Ample rain fell in practically all parts of the South Atlantic and Gulf States, 
save Texas, where only the northern portion received any appreciable amounts. 
Much of Arkansas had heavy rain, and there was considerable in northern 
Arizona and New Mexico and thence eastward and northeastward through 
Colorado, Oklahoma, Kansas, Nebraska, the eastern parts of South Dakota 
and Minnesota, and the western parts of Iowa and Wisconsin. Also portions 
of New York, southern New England, and substantially all of Pennsylvania had 
good rains. At the end of the week much need of moisture was felt in parts 
of New York and New England, Maryland and Ohio, southern Michigan and 
eastern Iowa, and the larger part of Texas. 

August 22.—The week was warmer than normal except in the Atlantic and 
Pacific States and the northern Rocky Mountain region. 

Abundant rainfall occurred in most of Oklahoma, Kansas, and Nebraska, 
generally in the Ohio, upper Mississippi, and lower Missouri valleys, and in 
nearly all parts of the Atlantic and Gulf States, save western New York and 
Pennsylvania, the northern portions of Georgia and Alabama and over much 
of Texas. In the latter State the drought was well broken in some counties, 
though little rain fell in the central part of the State and practically none in 
the Rio Grande Valley. 

August 29.—Cool weather for the season prevailed in the Ohio Valley and in 
the northern half of the country west of the Mississippi River, where a drop of 
temperature remarkable for August caused readings as low as 26° at several 
stations in Montana and Wyoming. Damaging frosts occurred in those States 
and in parts of Idaho and the Dakotas, and light frosts in many other States. 

Rain fell in the coast districts from New Jersey to Louisiana, in the lower 
Mississippi Valley and over most of the Ohio Valley and Lake region, being 
especially heavy in the vicinity of Lake Michigan, and in a small area of 
southeastern Nebraska, where very heavy rain—over 8 inches at one station— 
occurred during a single night. Only light rains occurred in other districts. 

September 5.—Abnormally cool weather lasted throughout the week in Mon- 
tana and Idaho, and the upper Lake region and the northern half of the country 
to the westward of the Mississippi had rather cool weather for the season. 
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In marked contrast were the conditions in Arkansas, Oklahoma, and the a 
of Texas, where unseasonably hot weather prevailed. 

Heavy rainfall occurred in central Missouri and parts of the Carolinas, and 
there was ample rain practically everywhere to the eastward of the Mississippi 
River, also between the Missouri and Mississippi rivers, and in Kansas and 
portions of Oklahoma and Arkansas, over the coast regions of Louisiana and 
Texas, and in western Montana and northern Idaho. 


September 12.—Again cool weather prevailed in the northern States west of 


the Mississippi, especially in North Dakota, Montana, northern Idaho, and the 
eastern portions of Oregon and Washington. Light to killing frosts were re- 
ported from many States, but the damage was very slight save in a few cases. 
In the southern and eastern parts of the country the weather almost everywhere 
averaged warmer than normal. 

To the eastward of the Mississippi River and north of the Ohio River and 
Maryland there was generally ample rainfall. Elsewhere good rains occurred 
in most of North Dakota, northern Minnesota, Missouri, Oklahoma, and eastern 
Kansas, in parts of the Carolinas, Florida, southern Mississippi, and eastern 
Louisiana, and in a large portion of Texas, though considerable areas of the 
latter State were left still suffering from drought. 

September 19.—In most of Oregon and northern California the week was 
marked by cool weather; otherwise warmer weather than normal prevailed near 
and to the westward of the Mississippi River. In the eastern States the average 
temperature was below normal. 

In nearly all parts of the Pacific States, Idaho, and Nevada, and in much of 
Utah and Arizona considerable rain fell; in much of this region it was the first 
important rain during several months. To the eastward of the Rockies the 
week was generally a dry one. However, good rains occurred in much of Iowa, 
around Lake Michigan, in the Ohio Valley save the lower portion, in parts of 
Maine, New Hampshire, Florida, and eastern North Carolina, and notably in 
central and southern Texas, points in the lower Rio Grande Valley receiving 
over 9 inches. 

September 26.—Along most of the northern border the week averaged cooler 
than normal, but for the rest of the country it was generally an unseasonably 
warm week, especially in Oklahoma, Arkansas, and adjoining States. 

Throughout most of the northern half of the country between the Rockies and 
the Appalachians there was an abundance of rain, and excessive falls occurred 
in parts of Kentucky and the lower Missouri Valley. In the remainder of the 
country there was very little rain, save in southwestern Alabama and the 
southern portions of Mississippi and Louisiana. 

October 3—Almost everywhere the week was warmer than normal, the excess 
of temperature being very marked in the Plains States and the lower Mississippi 
Valley. 

In northern and western Oregon and especially in Washington quite heavy 
rains occurred. Otherwise the week was almost ev erywhere a very dry one. 
The chief exceptions were an area stretching from eastern Nebraska northeast- 
ward to Lake Superior and northern Lake Michigan, the central portions of 
Arkansas and Oklahoma, South Carolina, and most of Georgia and eastern 
Florida. Generally in the Virginias and the States to the northeastward much 
inconvenience was now felt from the lack of water. 


REVIEW OF THE SEASON, 


For the period from March 1 to September 30 the mean temperature was 
practically everywhere above normal, save along the immediate north Pacific 
coast and in the extreme southern part of Florida. The excess was generally 
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from 3° to 5° in the upper Lake region, upper Mississippi and middle and upper 
Missouri Valleys, northern and middle Rocky Mountain and middle plateau 
regions, and in western Texas; elsewhere the excess was generally less than 3°. 
The unusual warmth of March was the great factor in causing the temperature 
excess, and many districts had, after the 1st of April, a cooler season than 
normal, notably the Ohio and middle Mississippi Valleys. 

Over much the greater part of the country the precipitation of the crop 
Season was deficient. The deficiency was from 8 to 12 inches, or somewhat 
greater, in central and northern Texas, in Oklahoma, Nebraska, Iowa, Minne- 
sota, northern Missouri, western Wisconsin, and the eastern portions of the 
Dakotas, along the central Gulf coast, in portions of the Florida peninsula, 
and in central Georgia, in the upper Ohio Valley, and on Long Island and in its - 
vicinity. By contrast the precipitation was in excess by 10 inches or more 
in parts of central and northeastern Kentucky and central Missouri and in 
a few other localities; and in general it was greater than normal in nearly all 
of Kentucky and southern Illinois, central and southeastern Missouri, the 
greater part of Arkansas, and portions of several adjoining States; also in 
eastern North Carolina and in the southern coast regions of Texas. 


OCTOBER. 


The month averaged warmer than normal in nearly all portions of the coun- 
try, and was especially mild in the upper Missouri Valley. There were a 
few cool spells in some portions, and as the month was ending a marked cold 
wave swept over practically all districts to eastward of the Rockies, bringing 
very unseasonable cold in the lower Mississippi Valley, east Gulf, and South 
Atlantic States. 

In eastern North Carolina the precipitation was less than normal, but other- 
wise the Atlantic coast States from Florida to New Jersey received more 
than the normal amounts, owing chiefly to the tropical hurricane which passed 
northeastward about the 15th to 20th, bringing high winds and exceedingly 
heavy rain to the Florida peninsula. Most of the cotton region had more than 
normal precipitation, but there was a deficiency in northern Louisiana, central 
and northeastern Texas, and most of Oklahoma. Very heavy rains occurred 
early in the month in western Tennessee, northeastern Arkansas, and the lower 
Ohio Valley, resulting in much damage. In the lower Lake region, southern 
California, the central plateau, and northern Rocky Mountain regions and over 
the north Pacific coast the amounts were generally greater than normal. In 
New England and the central portions of New York and Pennsylvania the 
rainfall was decidedly scanty; also the Missouri and upper Mississippi Valleys 
had very deficient precipitation. 


NOVEMBER. 


West of the Mississippi Valley November generally averaged warmer than 
normal, especially in Colorado and adjoining States. In the eastern part of 
the country the month was colder than usual, though the period from the 
20th to 28th was marked by rather mild weather between the Mississippi River 
and the Appalachians. 

In central and southern California the month was unusually dry, but else- 
where west of the Rocky Mountains there was more precipitation than normal, 
especially in the western portion of Oregon. East of the Rockies, save over 
small areas, the month was everywhere drier than normal, and notably so in 
the Mississippi, lower Missouri, and Ohio Valleys and portions of the middle 
Atlantic and west Gulf States, where the deficiency ranged very generally from 
2 to 4 inches. 
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DECEMBER. 


To the westward of the Mississippi Valley, except in portions of North Dakota 
and Montana, December was generally warmer than normal, but to the east- 
ward it was generally much colder, especially in the Ohio Valley, lower Lake 
region, and Middle Atlantic States, where it was one of the coldest Decembers 
in many years, although there were no unusually low temperatures. During 
the first days of the month a severe cold spell visited the East Gulf and South 
Atlantic States, the line of freezing weather extending to the Gulf coast and 
well into the southern portion of the Florida Peninsula. The mildest weather 
of the month in most Eastern States occurred during the last ten days. 

Taking the country as a whole the December precipitation was notably less 
than usual; although in several widely scattered areas it was somewhat greater, 
but save one, covering portions of eastern Texas, southeastern Arkansas, 
and most of Louisiana, these areas were comparatively small and unimportant. 
In a large number of Northern States there was more snow than usual, but so 
little rain fell that the precipitation as a whole was deficient. At the close of 
the month marked need of rain was reported in New England, Iowa, Oklahoma, 
New Mexico, and California, and there was a general and widespread deficiency 
in the fall for the year as a whole. Large areas in New England did not 
receive more than 75 per cent of the usual fall, and in portions of the upper 
Mississippi and Missouri valleys the total fall for the year did not reach 50 
per cent, and similar conditions existed in portions of Texas, the Southwest, 
California, and other smaller areas. 


SEEDTIME AND HARVEST—AVERAGE DATES OF PLANTING AND 
HARVESTING IN THE UNITED STATES. 


By J. R. Covert, Bureau of Statistics. 


Unaffected by the rapid expansion of areas under cultivation, the reclama- 
tion of waste land, the invention of labor-saving machinery, and the increasing 
effectiveness of human labor as applied to agriculture, the dependence of man 
and beast upon seedtime and harvest continues unceasingly. As popularly ap- 
plied, these terms are descriptive of local phases of agriculture, yet from a 
world viewpoint these operations are continuous and unending. Mankind is 
somewhere busy all seasons at one or the other; indeed, at both. 

The value to agriculture of the science of meteorology, of a knowledge of 
how properly to prepare the seed bed, to select pure-bred viable seed, and the 
advantage gained by the adoption of suitable cultural methods, are freely 
acknowledged, and popular interest in these subjects is increasing by leaps 
and bounds; but comprehensive information concerning the progress of sowing 
and harvesting, as these great waves of agricultural activity annually sweep 
over the land, is limited, notwithstanding the widespread collection and co- 
ordination of agricultural statistics. 

Recognizing the fact that reliable information regarding this phase of agri- 
culture would be of perpetual usefulness, a world-wide inquiry was prepared 
by the Bureau of Statistics, Department of Agriculture, and addressed to 
thousands of practical and intelligent farmers, to agricultural teachers, and to 
experiment stations. 

Hach correspondent in the United States was requested to give information 
based upon personal knowledge concerning the usual date of planting and har- 
vesting in his community. These correspondents—many thousands in number 
and resident in every agricultural county of the United States—were selected 
because of special qualifications for supplying such information. A schedule con- 
taining a series of questions covering about 40 staple crops was mailed to each. 
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METHODS OF COMPILATION. 


The fundamental basis of this article, therefore, is the individual returns of 
correspondents, each of whom was requested to report for his own community, 
because the community is a popular unit, one with which each correspondent is 
familiar, and in relation to which he is accepted as an authority. 

Obviously the correct basis of a classification or grouping of answers to in- 
quiries such as this is the climate, which, of course, involves consideration of 
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Fic. 31.—Lines of average dates of the beginning of field-corn planting. 


soil, rainfall, altitude, exposure, and latitude. Lack of space and want of data 
prevent the grouping of answers on so technical a basis. Under the circum- 
stances the most practicable method is a grouping of individual returns, county 
by county, as the first step toward obtaining a State mean which will represent, 
approximately, the time when given farm operations, such as planting and 
harvesting corn, begins, when it is general, and when it ends. 
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Mean date for specified crops, with distinction of beginning, general, and ending, 
by States. 


SOWING OR PLANTING. 


Winter wheat. Winter rye. Fall-sown barley. 


Begin- 
ning. 


Begin- 


General. | Ending. ning 


General. | Ending. 


> 
i=] 
st08 St sr ct St cts 
Nore 


5 
2 
7 
2 
6 
Sept. 11 
Sept, 6 
ep 
Sept. 3 
Sept. 3 
Sept. 7 
Sept. 9 
Sept. 5 
Sept. 8 
Sept. 9 
Sept. 5 
Sept. 11 
- Sept. 6 f 
B.C. nasees Oct. 13 | Nov. 5| Dec. 8 | Sept. 22} Oct. 20 
S. Dak....| Aug. 31 | Sept. 16 | Oct. 10] Sept. 6 | Sept. 18 
Tenn F 1, WAU each a's caeaicn eee 
OK a. Oct: v1 
Vitesse g. : Sept. 15 
Wiaie-csceees . F ree! Octs” 2 
Wis Van <2 pt. c 0 Sept. 22 
\ ie eae aae Sept. 21 
Fall-sown oats. Spring wheat. . Spring-sown oats. 
State. | Besin- | general. | ending. | Bee | General. | Ending. | 2&2 | Geneeals | momen 
ning. : 8-| ning. = 8-| ning. 6. 


SEEDTIME AND HARVEST. 491 


Mean date for specified crops, with distinction of beginning, etc.——Continued. 
SOWING OR PLANTING—Continued. 


Spring-sown barley. Corn. Flax. 

State. A | 
=a General. | Ending. = General. | Ending. ore General. | Ending. 
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Loss 44 ee ee eee APY tae) | eA MO nh MAY PAU tle cones chelss.ccceses ela noc cate 
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i: Mar. 27 | Apr. 7 | Apr. 19 ay 1j] May 14] May 31 ae 8 | Apr. 28| May 9 
Towa......| Apr. 8 | Apr. 14| Apr. 22| May 4] May 13] May 26 ay) 2 ay 17| June 6 
ee ar. 18 | Mar. 30; Apr. 13} Apr. 14] Apr. 29; May 18] Apr. 5; Apr. 15] May 5 
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“eee May 12 | May 26] June 11 | May-17]| May 26] June 6/]..........|..........].......... 
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Ti May 11/| May 22); June 4 BY LO May 20 PMA! WP oansscs ac ocoeosec clones ae 
ot eae AAT eb May) 4) May th | May 15] May 22] June .2 1.20.5 52. o|.. 2. once c]e anna pcoee 
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Okla....... Feb. 26 ar. 17 pr tol | Maras |CAnrey 7 iPADr sal. soc osst dleonc cee es lense coe 
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; 3 

tie Se eS eae [Piet Ae Heit 20 8 aon BE ME 3 
15d ADr.g2o [May la) May 12 May 124) June: A"). 0502-2 o)e~accen-2-|---sasccee 
in 2 2, 3 ee ES Ree may 26 | June: 10 | June 2% [sn 2-8 peo tbe |e cae nee 
tS ar soe L Apr 220 JeMar o> |rAprsop | May 15 {22 5. 2f-|..-.os0ce-|scneesacee 
5 | Apr. 21 ay 12 | Apr. 19 uy A Maye ie oe ein ent 2 loon as cee 
Ju See ee eee ay 23] May 28/ June 14| June 26| July 3) July 10 
LTS <2) 2) Ee ee See May 25] June 9/| June 26; June 17 | June 26| July 3 
ELT aT 52 koe a ee a ea es ee eee mcm June 18 | June 26} July 6 
ioe. PES Seer See May 18) tune. .d | ute dy jenn soc. - os leaeecc set loos sence 
Fol EN cas Ba BLN ay a aS ae eae a Ee | See ne a oe ea 
“lil LL ee Pee Pee ee eS eee eee June 4|June 15; June 25 
LS Ue | ee eee May 23| June 8 | June 23 | June 13] June 26] July 16 
(ET Tic Eg DY © Bi Reg Eee eee ver ae eras May 28 | June 12 | June 26} June 20] June 27] July 5 
Oo bets e be | ME Se 2 | ape ure! Pee ees June 16] June 24} July 3 
ETE = 44) sa RS SR BS Be eee eee ee |e mere ea June 6] June 17| June 24 
iss 5 oad PADS Yo E PB I CRE sg a IS (ee Boa) | eal ees P| [Ni ee Sen (rope 
25 ay 4] May 14] May 27/ June 7 June 20| June 28} July 9] July 27 
ERE ROR ee een ac kon ast low enses ce spaecen aay 4 tek Share Se June 16 | June 24| July 6 
alo. 2a) Ea ee eee Le Ui on gel | Sirah DER age May 27; June 6| June 18 
tect: Lo: sSatSe BRB AEBS See Rees eee | eee eae July 2} July 8| July 18 
Oe ae = | EEE he ae June 1 June 15.| June 30 | June 22| July 1] July 11 
19| May 1] May 16} Apr. 29 | May 14 | May 31] June 25| July 4] July 15 
Pay ALi Seek 54 la eee ay 28 | June 11} June 25 | June 21 | June 30| July 10 
ASME er May od) or een kl an ne et lge = eset aseca ate: |Cece wench 
lap sak SS ASSES ee eee May 30} June 12} June 27 | June 14 | June 28 | July 10 
BA pioece | May a) | are | Aare ht soy to ee ee eee a| nacre es woe 
. 21 ay 2| May 16 By Be Mayer? WSN Ni | Sconce salam ae: |b seer ome 
Bog Ar lay eas ate see eee nee heen wee ete Veer se eee toler tose qe 
ee ae ee ok etree pone eee oe [acre tes pee ee nee afees coe sens June 12| June 20 | June 28 
| ES gel Be aagemene) peeeneeepepe Peer May 16} June 5] June 20} May 28/ June 14] July 8 
OC ae Pes eee eee ee May 23 | June 5| June 22] June 14} June 27| July 9 
ORE BOSD BR ReS BREA EEens Geer eee June 4] June 16] June 30 | June 12) June 20| June 29 


492 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


Mean date for .specified crops, with distinction of beginning, etec—Continued. 


HARVESTING. 


Fall-sown oats. | Fall-sown barley. Winter wheat. 


Begin- 


General. Sn General. | Ending. 


y 
July 22 
Winter rye. Spring-sown barley. Spring-sown oats. 
State 
ning ning. ning 
7. ee ee eee ee 2 | Seeeneenen «| Bere meters esr -yatol Meese eles = 5 June 5| June 15| June 26 
IA ee epee nel eeecee so see ste endl Paseeseeno| boseSeoees|} teacq Jee See ae Sscs- June 15 | June 24 | July 
Gonn. --- 2: Duly ts) alyetG | duly: 20 ace oa eae |e aae eee |e July 16] July 27 | Aug 


Begin- | General. Ending. Begin- General. | Ending. Begin- General. | Ending. 
Ga........-| May 29| June 9 | June 20 
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Mean date for specified crops, with distinction of beginning, etc.—Continued. 
HARVESTIN G—Continued. 


Spring wheat. Corn. Flax. 
State. | Begin- Begin- Begin- 
ning General. | Ending. ate General. | Ending. mae General. | Ending. 
Jb a SO ea er SamianaeOch SonrOecmtul linc syoc-s ale cagecemen|-ocee ee 
0 tl pe a ee eee eee Moab aOCh. Aa NOVe fi) aacos chen |oseccce ce lessee meee 
JI = Se eee Gee See eee Pek LOM Pepi ta inoepie OS jo. s.- os else ce cscs |fgasceteet 
UPL. el tS ee eee See ug SUTDUSN Pig se SUR eet Se Bese | Sear eee 
Ufo oes Re Sear Atip. Sort Sepisad | Octs Li ie. weese sles Sseccesleewcoaeeac 
no =| Ae ee Bee ee Senin 16) 1) Oct 0208 Nov 23 ls cscces wk [esas wae hos doce ccm 
| ee foie, if jy say 22 | July 28 | Sept. 26 |) Oct.. 29)|' Dec. 10 |... .. 2.5201 o. ccc cc cc fodee scene 
epeeee cites ees oie onc fee}. 52-2] Sept. 22} Oct. 29 | Dec.’ 8 | July 12'| July 18.|' July -24 
fowa.<s--: July 20 | July 28| Aug. 3/ Oct. 19} Nov. 6} Dec. 6] Aug. 11 | Aug. 22} Sept. 3 
ote Sia ae July 11 | July 20] July 30] Oct. 11 | Nov. 9] Dec. 16} July 13] July 22] July 30 
y 


8.C June 
8S. Dak....} July 5 
I Se | ae en 


“ 1 3 
oon Fee See a ee Se ae Sent: 6 9'|'Septs 10: Oct. sr Bitnsene = aa signs fotises| sansa neice 
. 15 | Sept. 9] Sept. 18 | Sept. 28 | Aug. 15 | Aug. 21} Aug. 27 


Tobacco. Buckwheat. 


General. ate: | General. | Ending. 


9 | Aug. 16 | Aug. 31 | Sept. 21 
~, 6.) | AR EES ee a Pee July 25} Aug. 29 | Sept. 12 
i 7 June 15 | July 5 | Aug. 

Rwis vesee|secececeecleeeeec----| AUg. 24 | Sept. 12° Sept. 24 | Sept. 16 | Sept. 26 | Oct. “4 
222 Rose nee See Aug. 28 | Sept. 16 | Sept. 28 | Sept. 11 | Sept. 21 | Sept. 27 


“es Ss Se ee eee Aug. 20 | Sept. 10 | Sept. 30 Sept. iG Sept. 18 | Oct. 6 
Scns boa Se ee July 27 | Aug. 31 | Sept.*12 | Aug. 22 | Sept. 2 | Sept. 15 


Se ESSN aera ie eae Aug. 25 | Sept. 9| Sept. 28| Aug. 30| Sept. 14| Sept. 28 
(ED EA eS Besa c a) Renee eee Aug. 28 | Sept. 12 | Sept. 28 | Sept. 9] Sept. 18] Sept. 28 
poo cees EaSs to: Saal Bae ee eee Aug. 17 | Aug. 27| Sept. 9) Sept. 4| Sept.12| Sept. 20 
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Averages by counties having been obtained, the next step is a grouping of 
counties, the most natural method of which is according to their latitude and 
longitude. Accordingly, one square degree of latitude and longitude is taken 
as the unit of comparison, and counties within such unit are combined and a 
mean date for this unit is obtained. As a succeeding step, the State is divided 
into equal latitudinal sections, based upon the number of degrees of latitude 
passing through the State, and a mean date obtained for each section. As a 
final step, the mean of the means of the total number of latitudinal sections 
into which a State is divided is taken as the State mean. 

In this way individual returns are given an equal weight in determining a 
county average; county averages are equal factors in determining the mean 
of the next higher group, or sectional mean; and-sectional means have an equal 
part to play in establishing the State mean, which represents conditions as they 
exist in the central portion of a State, rather than in either the northern or the 
southern sections. 

The States of Montana, Washington, Oregon, Idaho, Colorado, Utah, Nevada, 
Wyoming, New Mexico, Arizona, and California present many difficulties in an 
investigation of this character because of abrupt changes in altitude, rainfall, 
etc., and are therefore omitted until complete data are obtained. 

The information collected as a result of this investigation will* be published 
in a series of bulletins. From the first of these bulletins sufficient facts have 
been segregated to make possible the publication of an outline map (fig. 31) and 
the calendars on pages 490 to 493. 


AGRICULTURAL COLLEGES IN THE UNITED STATES.* 


College instruction in agriculture is given in the colleges and universities re- 
ceiving the benefits of the acts of Congress of July 2, 1862, August 30, 1890, and 
March 4, 1907, which are now in operation in all the States and Territories, ex- 
cept Alaska. The total number of these institutions is 67, of which’ 65 maintain 
courses of instruction in agriculture. In 23 States the agricultural colleges are 
departments of the State universities. In 15 States and Territories separate 
institutions haying courses in agriculture are maintained for the colored race. 
All of the agricultural colleges for white persons and several of those for negroes 
offer four-year courses in agriculture and its related sciences leading to bache- 
lors’ degrees, and many provide for graduate study. About 60 of these institu- 
tions also provide special, short, and correspondence courses in the different 
branches of agriculture, including agronomy, horticulture, animal husbandry, 
poultry raising, cheese making, dairying, sugar making, rural engineering, farm 
mechanics, and other technical subjects. The officers of the agricultural col- 
leges engage quite largely in conducting farmers’ institutes and various other 
forms of college extension. The agricultural experiment stations with very few 
exceptions are departments of the agricultural colleges. The total number of 
persons engaged in the werk of education and research in the land-grant colleges 
and the experiment stations in 1910 was 6,985; the number of students (white) 
in interior. courses in the colleges of agriculture and mechanic arts, 45,140; the 
total number of students in the whole institutions, including students in corre- 
spondence courses and extension schools of five days or longer, 128,140; the num- 
ber of students (white) in the four-year college courses in agriculture, 3,614; in 
short and special courses, 12,189; the total number of students in the institu- 
tions for negroes, 7,110, of whom 1,572 were enrolled in agricultural courses. 
With a few exceptions, each of these colleges offers free tuition to residents of 
the State in which it is located. In the excepted cases scholarships are open to 
promising and energetic students; and, in all, opportunities are found for some 
to earn part of their expenses by their own labor. The expenses are from $125 
to $300 for the school year. 


1 Including only institutions established under the land-grant act of July 2, 1862. 
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Agricultural colleges in the United States. 


State or Territory. Name of institution. Location. President. 


Alabama........... Alabama Polytechnic Institute...) Auburn............... C. C. Thach. 
Agricultural School of the Tus- | Tuskegee Institute....| B. T. Washington. ° 
nee Normal and Industrial In- 
stitute. 


Agricultural and Mechanical Col- | Normal..............- W.S. Buchanan. 
lege for Negroes. 
ATINONS 5 one sas 3 <2 University of Arizona............. PRACSON Seco occas << A. E. Douglass.! 
Arannsas.. 25... -- College of Agriculture of the Uni- | Fayetteville........... C. F. Adams.? 
versity of Arkansas. 
Branch Normal College 3.......... Pine Blue nce. ccc Isaac Fisher. 
California.......... College of Agriculture of the Uni- | Berkeley.............. E. J. Wickson.? 
versity of California. 
Colorado...:..2..-..- Pr eed Agricultural College of | Fort Collins........... C. A. Lory. 
‘olorado. 
Connecticut........ Connecticut Agricultural College..} Storrs................. C. L. Beach. 
Delaware.........- Delaware College...........- 5 INGWODE oo cmon ce cues G. A. Harter. 
State College for Colored Students.} Dover................. W.. C. Jason. 
LL College of Agriculture of the Uni- | Gainesville............ J. J. Vernon. 
versity of Florida. . 
Florida Agricultural and Mechan- | Tallahassee........... N. B. Young. 
ical College for Negroes. 
SORE cease v2 ae < Georgia State College of Agricul- | Athens...............| 4 A. M. Soule. 
ture. 
Georgia State Industrial College...) Savannah............. R. R. Wright. 
Go College of Hawaii................. Monoola. o ee acc cncinct J. W. Gilmore. 
Uc See ae College of Agriculture of the Uni- | Moscow.........-.....- W. L. Carlyle.? 
versity of Idaho. 
Ub) oe College of Agriculture of the Uni- | Urbana............... E. Davenport.? 
versity of Illinois. 
cet 11 a a ae of Purdue | Lafayette............. J. H. Skinner.? 
versity. 
TOW en esis xs Towa State Rallege of Agriculture | Ames.........2....... E. W. Stanton.! 
and Mechanie Arts. 
MEAVINGS << haem h ss <3. Kansas State Agricultural College.| Manhattan............ H. J. Waters. 
CT 3 ae The College of Agriculture of the | Lexington............ M. A. Scovell.? 
__ State University. 
The Kentucky Normal and Indus- | Frankfort............. J. S. Hathaway. 
trial Institute for Colored Per- 
sons. 
Louisiana.......... Louisiana State University and | Baton Rouge......... T. D. Boyd. 
Sapte and Mechanical 
ollege. 
Southern University and Agricul- | New Orleans.......... H. A. Hill. 
tural and Mechanical College. 
Se College of Agriculture of the Uni- | Orono................ R. J. Aley. 
versity of Maine. 
Maryland.......... Maryland Agricultural College. .... College Park.......... R. W. Silvester. 
Princess Anne Academy for Col- | Princess Anne........ T. H. Kiah. 


ored Persons, Eastern Branch of 
the Maryland Agricultural Col- 


lege. 
Massachusetts... .. Se pale Agricultural Col- | Amherst.............. K. L. Butterfield. 
ege. 
Masachusetts Institute of Tech- | Boston...............- R. C. Maclaurin. 
nology. 
Michigan.......... Michigan Agricultural College. .... East Lansing......... J. L. Snyder. 
Minnesota......... College of Agriculture of the Uni- | University Farm, St. | A. F. Woods.? 
versity of Minnesota. Paui. 
Mississippi......... Mississippi Agricultural and Me- | Agricultural College...| J. C. Hardy. 
chanical College. 
Alcorn Agricultural and Mechan- | Alcorn..............-- L. J. Rowan. 
ical College. 
US 2 is re College of Agriculture of the Uni- | Columbia............- F. B. Mumford.? 
versity of Missouri. 
School of Mines and Metallurgy of | Rolla...............-- | L. E. Young.‘ 
the University of Missouri.? 
Tineoin WASMtUte |= = o- see ee Jefferson City......... B. F. Allen. 
Montana. ...<....- Montana Agricultural College..... Boxveman 22 S52. .-2--.- Jas. M. Hamilton. 
Webraska....----..- College of Agriculture of the Uni- | Lincoln............... E. A. Burnett.? 
versity of Nebraska. 
MEVACS.~.222---.2- College of Agriculture of the Uni- | Reno................. J. E. Stubbs. 
versity of Nevada. 
New Hampshire... New Hampshire College of Agri- | Durham.............. W. D. Gibbs. 
culture and the Mechanic Arts. 
New Jersey...-..... Rutgers Scientific School -(The | New Brunswick...... W.H.S. Demarest. 


New Jersey State College for the 

Benefit of Agriculture and the 

Mechanic Arts). 
1 Acting president. ~ 3 Does not maintain courses in agriculture. 
2 Dean. 4 Director. 
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Agricultural colleges in the United States—Continued. 


State or Territory. Name of institution. Location. President. 
New Mexico....-.- New Mexico College of Agriculture | Agricultural College...] W. E. Garrison. 
and Mechanic Arts. 
New, York.--.- 22% New York State College of Agri- ; Ithaca................ L. H. Bailey.1 
culture at Cornell University. 
North Carolina. ...- The North Carolina College of Ag- | West Raleigh......... D. #H. Hill. 
riculture and Mechanic Arts. 
The Agricultural and Mechanical | Greensboro...........- J. B. Dudley. 
College for the Colored Race. 
North Dakota... ..-. i Dakota Agricultural Col- | Agricultural College...) J. H. Worst. 
ege. 
Gnigk: senna eee College of Agriculture of the Ohio | Columbus............. H. C. Price.? 
State University. 
Oklahoma.....-.... Oklahoma Agricultural and Me- | Stillwater............. J. H. Connell. 
chanical College. 
sae eps and Normal Univer- | Langston............. I. E. Page. 
Orevon.- fee see econ State Agricultural Cees; Corvallis). Sceesnaee W. J. Kerr. 
Pennsylvania. ..... The Pennsylvania State College. ..} State College. ........-. E. E. Sparks. 
Porte :Bicdece ses University of Porto Rico.........- San Man. secs case E. G. Dexter. 
- Rhode Island...-... Rhode Island State College.....-.- ICINEStON Sn se areas Howard Edwards. 
South Carolina. .... The Clemson Agricultural College | Clemson College.....-. W. M. Riggs.3 
of South Carolina. 
The Colored Normal, Industrial, | Orangeburg-.....-.... T. E. Miller. 


Agricultural, and Mechanical 
College of South Carolina. 


South Dakota.....- South Dakota State College of Ag- | Brookings.......-..... Robert L. Slagle. 
riculture and Mechanic Arts. 
Temnessee.......--- College of Agriculture of the Uni- | Knoxville............- Brown Ayres. 
versity of Tennessee. 3 
TEXAS. so ceemnases Agricultural and Mechanical Col- | College Station........ R. T. Milner. 
lege of Texas. 
Prairie View State Normal and | Prairie View...-..-.-...- E. L. Blackshear. 
Industrial College. 
ban: openness The Agricultural College of Utah. .| Logan.......-..-..... J. A. Widtsoe. 
Vermont:. eco. eee University of Vermont and State | Burlington...........- Elias Lyman.3 
Agricultural College. ’ 
Wirginia. se ese snes The Virginia Agricultural and Me- | Blacksburg.......-..-. P. B. Barringer. 
chanical College and Polytechnic 
Institute. 
The Hampton Normal and Agri- | Hampton..........-.- H. B. Frissell. 
cultural Institute. 
Washington.......- State College of Washington......- Pullman’... ees seeeee E. A. Bryan. 
West Virginia...... College of Agriculture of West Vir- | Morgantown........-.- E. D. Sanderson.? 
ginia University. 
The West Virginia Colored Insti- | Institute............-. Byrd Prillerman. 
tute. 
Wisconsin...... ...-| College of Agriculture of the Uni- | Madison.............- H. L. Russell.? 
versity of Wisconsin. 
Wyomingy. > ses... College of Agriculture and Me-|} Laramie..........-.... C. O. Merica. 
chanic Arts of the University of 
Wyoming. 
1 Director. 2 Dean. 3 Acting president, 


hae 
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AGRICULTURAL EXPERIMENT STATIONS OF THE UNITED STATES, 
THEIR LOCATIONS AND DIRECTORS. 


Alabama (College), Auburn: J. F. Duggar. 

Alabama (Canebrake), Uniontown: F. D. 
Stevens. : R 

Alabama (Tuskegee), 
G. W. Carver. 

Alaska, Sitka (Rampart, Kodiak, and Fair- 
banks) : C. C. Georgeson.* 

Arizona, Tucson: R. H. Forbes. 

Arkansas, Fayetteville: C. F. Adams. 

California, Berkeley: E. J. Wickson. 

Colorado, Fort Collins: C. P. Gillette. 

Connecticut (State), New Haven: E. H. 
Jenkins. 

Connecticut (Storrs), Storrs: L. A. Clinton: 

Delaware, Newark: Harry Hayward. 

Florida, Gainesville: P. H. Rolfs. 

Georgia, Experiment: M. V. Calvin. 

Guam: ¥ J. B. Thompson.* 

Hawaii (Federal), Honolulu: E. V. Wilcox.* 

Hawaii (Sugar Planters’), Honolulu: C. F, 
Eckart. 

Idaho, Moscow: W. L. Carlyle. 

Illinois, Urbana: E. Davenport. 

Indiana, Lafayette: Arthur Goss. 

Iowa, Ames: C. F. Curtiss. 

Kansas, Manhattan: E. H. Webster. 

Kentucky, Lexington: M. A. Scovell. 


Tuskegee Institute: 


Louisiana (Sugar), New Orleans: W. R. 
Dodson. 

Louisiana (State), Baton Rouge: W. R. 
Dodson. 


Louisiana (North), Calhoun: W. R. Dodson. 
Louisiana (Rice), Crowley: W. R. Dodson. 
Maine, Orono: C. D. Woods. 
Maryland, College Park: H. J. Patterson. 
Massachusetts, Amherst: W. P. Brooks. 
Michigan, East Lansing: R. S. Shaw. 
Minnesota, University Farm, St. Paul: A. F. 
Woods. 

Mississippi, Agricultural College: J. W. Fox. 
Missouri (College), Columbia: F. B. Mum- 
ford. 
Missouri 

Evans. 


(Fruit), Mountain Grove: Paul 


Montana, Bozeman: F. B. Linfield. 

Nebraska, Lincoln: E. A. Burnett. 

Nevada, Reno: J. E. Stubbs. 

New Hampshire, Durham: J. C. Kendall. 

New Jersey (State), New Brunswick: J. G. 
Lipman.*¢ 

New Jersey (College), New Brunswick: J. G. 
Lipman.°¢ 

New Mexico, Agricultural College: Luther 
Foster. 

New York (State), Geneva: W. H. Jordan. 

New York (Cornell), Ithaca: L. H. Bailey. 

North Carolina (College), West Raleigh: 
Cc. B. Williams. 

North Carolina (State), 
Kilgore. 

North Dakota, Agricultural College: J. H. 
Worst. 

Ohio, Wooster: C. E. Thorne. 

Oklahoma, Stillwater: J. A. Wilson. 

Oregon, Corvallis: J. Withycombe. 

Pennsylvania, State College: T. F. Hunt. 

Pennsylvania (Institute of Animal Nutri- 
tion), State College: H. P. Armsby. 


Raleigh: B. W. 


Porto Rico (Federal), Mayaguez: D. W. 
May.? 

Porto Rico (Sugar), Rio Piedras: J. T. 
Crawley. 


Rhode Island, Kingston: H. J. Wheeler. 
South Carolina, Clemson College: J. N. 
Harper. 
South Dakota, Brookings: J. W. Wilson. 
Tennessee, Knoxville: H. A. Morgan. 
Texas, College Station: H. H. Harrington. 
Utah, Logan: E. D. Ball. 
Vermont, Burlington: J. L. Hills. 
Virginia (College), Blacksburg: S. 
Fletcher. 
Virginia (Truck), Norfolk: T. C. Johnson. 
Washington, Pullman: R. W. Thatcher. 
West Virginia, Morgantown: J. H. Stewart. 
Wisconsin, Madison: H. L. Russell. 
Wyoming, Laramie, H. G. Knight. 


W. 


* Special agent in charge. 
> Address: Island of Guam, via San Francisco. 


¢ Acting director. 
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OFFICIALS IN CHARGE OF AGRICULTURE. 


Alabama: Commissioner of Agriculture, 
Montgomery. 
Alaska: Special Agent in charge of Hx- 


periment Stations, Sitka. 

Arizona: Director of Experiment Station, 
Tucson. 

Arkansas: Commissioner 
Little Rock. 

California: Secretary of State Board of 
Agriculture, Sacramento. 

Colorado: Secretary of State Board of Ag- 
riculture, Fort Collins. 

Connecticut: Commissioner of Agriculture, 
Hartford. 

Delaware: Secretary of State Board of 
Agriculture, Dover. 

Florida: Commissioner of Agriculture, Tal- 
lahassee. 

Georgia: Commissioner of Agriculture, At- 
lanta. 

Hawaii: Secretary of Territorial Board of 
Agriculture, Honolulu. 

Idaho: Commissioner of Immigration, La- 
bor, and Statistics, Boise. 

Illinois: Secretary of State Board of Agri- 
culture, Springfield. 

Indiana: Secretary of State Board of Agri- 
culture, Indianapolis. 

Iowa: Secretary of State Board of Agricul- 
ture, Des Moines. 

Kansas: Secretary of State Board of Agri- 
culture, Topeka. 


of Agriculture, 


Kentucky: Commissioner of Agriculture, 
Frankfort. 
Louisiana: Commissioner of Agriculture, 


Baton Rouge. 

Maine: Commissioner of Agriculture, Au- 
gusta. 

Maryland: Director of Experiment Station, 
College Park. 

Massachusetts: Secretary of State Board of 
Agriculture, Boston. 

Michigan: Secretary of State Board of 
Agriculture, East Lansing. 

Minnesota: Secretary of State Agricultural 
Society, St. Paul. 

Mississippi: Commissioner of Agriculture, 
Jackson. : 
Missouri: Secretary of State Board of Agri- 

culture, Columbia. 
Montana: Commissioner of 
Helena. 


Agriculture, 


Nebraska: Secretary of State Board of 
Agriculture, Lincoln. , 

Nevada: Secretary of State Board of Agri- 
culture, Carson City. 

New Hampshire: Secretary of State Board of 
Agriculture, Concord. 

New Jersey: Secretary of State Board of 
Agriculture, Trenton. 

New Mexico: Director of Experiment Sta- 
tion, Agricultural College. 

New York: Commissioner of Agriculture, 
Albany. 

North Carolina: Commissioner of Agricul- 
ture, Raleigh. 

North Dakota: Commissioner of Agricul- 
ture, Bismarck. 

Ohio: Secretary of State Board of Agricul- 
ture, Columbus. ; 

Oklahoma: President of State Board of Agri- 
culture, Oklahoma. 

Oregon: Secretary of State Board of Agri- 
culture, Salem. 

Pennsylvania: Secretary of Agriculture, 
Harrisburg. 


Philippine Islands: Director of Agriculture, ~ 


Manila. 


Porto Rico: Director of Experiment Station, 


Mayaguez. 

Rhode Island: Secretary of State Board of 
Agriculture, Providence. 

South Carolina: Commissioner of Agricul- 
ture, Columbia. 

South Dakota: Secretary of State Board of 
Agriculture, Huron. 

Tennessee: Commissioner of Agriculture, 
Nashville. 

Texas: Commissioner of Agriculture, Aus- 
tin. 


Utah: Director of Experiment Station, 
Logan. 

Vermont: Commissioner of Agriculture, 
Plainfield. 

Virginia: Commissioner of Agriculture, 
Richmond. 


Washington: Director of Experiment Sta- 
tion, Pullman. 

West Virginia: Secretary of State Board of 
Agriculture, Charleston. 

Wisconsin: Secretary of State Board of 
Agriculture, Madison. 

Wyoming: Secretary of State Board of Ag- 
riculture, Laramie. 


— 


’ 
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{Figures furnished by the Bureau of Statistics, Department of Agriculture, except where otherwise stated. 
[All prices are gold.} 


CORN. 


Corn area of countries named, 1905-1909. 


Country. 1905. 1906. 1907. 1908. 1909. 
NORTH AMERICA. 
Acres. Acres. Acres. Acres. Acres. 
| Se Cee eee 94,011, 400 | 96,738,000 | 99,931,000 |101, 788, 000 | 108, 771, 000 
Canada: - 
ad all ce 295,000} 289,500} 338,600} — 332,200 320, 000 
1) ae RR ea a (a) (a) 35, 800 33, 600 32, 200 
To SSG SAAS ees (a) (a) (a) (a) (a) 
SOUTH AMERICA 
oe) lai alae 5,651,400 | 6,714,600 | 7,045,700 | 6,719,300} 7,348, 500 
Sh aa a ea 80, 800 52, 200 (2) 62, 600 62, 
ete tea tata 437,100} 411,100] 524,200 (2) 502, 300 
EUROPE 
ey 
MEW onic oss 'sle's sible Seige ces cenwecisece 
; 861,100 | — 847,500 | — 860,800] — 845,100 831, 200 
ees sito] 5,74 30 | 65th | 88,10) 6,28 
Pave SUED oteecs sae 400] 7 033° 003" 
> su toes hhc lle ae (2) 711,300 | 777,900} '702,900| —” 529; 900 
Total Austria-Hungary........-.----[ 0 8,277,900 | 8,658,400 | 8,412,400] 8, 573, 900 
Bulgaria.........-.--.-.--2--+-+--0e-2eee 1,168,400 | 1,254,400 | 1,231,300] 1,410,400] 1,501,000 
ssc Sa 1,241,400 | 1,154,900 | 1,236,500 | 1,226,200] 1, 229) 600 
eS tS EEE 4,843,800 | 4,491,000 | 4,483,500 | 4,444,700 | 4, 005,000 
a tegen ata amate (a) (a) (a) (a) (@) 
(alse ei lela pala ata aa 4,882,200 | 5,144,500 | 4,765,600 | 4,992,300 | 5, 247,100 
Russia: eo ef ae aL Se Son 
os Lope ia aaa ana 2, 870, 400 | 2 573, 300 | 2, va 300 2,970, 900 3, 050, 800 
EMS 358k aes wae od : f : : 2 
ee resort acia 630,900 | 630,000} 571,300] 659,400} 733, 600 
toms Boars (European)..-.-....... b 3, 501,300 | > 3, 203, 300 | 3, 470,600 | > 3, 630,300 | 63,784, 400 
gc SE. ee lasdnapadel eal (2) (a) 1,358,400 | 1,392,600] 1,383,800 
> 92 Ww gg aeghamnaaaa alae 1,148,900 | 1,103,000 | 1,109,500} 1,133,300] 1,149, 100 
AFRICA Se i | he oh =a mice Te 
Algeria. ..-.-.2.2+2++-100eeeeeeeeeeeeceees 32, 700 37, 500 39, 000 37, 600 53, 500 
Bey Dt oon eee ee eececetecee 1,809,200 | 1,837,400 | 1,867,700 | 1,868,100 | 1, 865, 000 
Sudan (Anglo-E ‘gyptian) Be Sr OH (a) @ (a) (a) (a) 
Bion. or South Africa.........-...2-..5.0- (2) (a (2) (2) (2) 
AUSTRALASIA. 
Australia: 
CSP Pp PSST Td SA 2 oe 119, 200 113, 700 139, 800 127,100 127,700 
New South Wales. = 222222 02222220000. 193,600} 189,400]  174,100| — 161,000 180, 800 
SS a eerie 11, 400 11; 800 11, 600 10, 900 14, 000 
Weeciera: Avautralia. & .-. 22 .22.5.5-2--- 100 100 200 200 
ST eae 10, 100 10, 500 8,900 8, 900 11, 500 
Total Australasia..................-. 334,400 | 325,500} 334,500} 308,100 334, 200 
@ No official statistics of area; estimates of production on page 500. + Exclusive of Poland. 
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Corn crop of countries named, 1905-1909. 


Country. 


NORTH AMERICA. 


Quechee. 22 ets sel6 5. Sesh -Ss-- =e 


(Oi cid pein RRS eh ee ae 


EUROPE. 


PAB VES Slag See 
Hungary proper.......-- 
Croatia-Slavonia........ 
Bosnia-Herzegovina....-. 


Total Austria-Hungary 


BulParia.. 2sta. seas se eee 
Prange ees 5202 aac ceeseae ners 


Hossa . 
ussia proper.......---- 
Poland 
Northern Caucasia....... 


Total Russia (Euro- 
pean) 


LD TEA (eS Se oe oe eee ene 
Sudan (Anglo-Egyptian).... 
Union of South Africa....... 


AUSTRALASIA. 


Australia: 
Qteenslandias le s7. tet 
New South Wales......-. 
WICLOTIA Sop oie 2 = aloes 
Western Australia.....-. 


1905. 1906. 1907. * 1908. 1909. 
Bushels. Bushels. Bushels. Bushels. Bushels. 
2,707,994, 000 | 2,927, 416,000 | 2, 592,320,000 | 2, 668, 651, 000 | 2,772,376, 000 
20, 923, 000 23, 989, 000 21,899, 000 21, 742,000 18, 211,000 
Bisse moh eae 1,377, 000 1, 126, 000 1, 047,000 
86, 544, 000 110, 065, 000 100, 000, 000 100,000,000 | . 100,000, 000 
2,815, 461,000 | 3,061, 470,000 | 2, 715, 596,000 | 2,791, 519,000 | 2, 891, 634,000 
140,708,000] 194,912,000 71,768,000 | 136,055,000 | 177,155,000 
1, 244,000 846, 000 1, 500, 000 1, 218, 000 1,178, 000 
4, 417, 000 3, 226, 000 5,359, 000 6, 000, 000 6, 671,000 
146, 369, 000 198, 984, 000 78, 627,000 143, 273, 000 185, 004, 000 
_——_—_——————_————————————— oO Eee —S=———SS=S=S=== 
17, 293, 000 18,177, 000 16, 599, 000 15,170, 000 16, 102, 000 
94,045, 000 162, 925, 000 155, 619, 000 146, 124, 000 161, 858, 000 
18, 385, 000 20, 470, 000 17, 934, 000 20, 536, 000 21, 752, 000 
9, 584, 000 8, 900, 000 6, 468, 000 8, 821, 000 10, 972, 000 
139, 307, 000 210, 472, 000 196, 620, 000 190, 651, 000 210, 684, 000 
18, 141, 000 27,780, 000 14, 080, 000 20, 717,000 20, 472, 000 
24, 030, 000 14, 581, 000 24, 027,000 25, 974, 000 26, 075, 000 
97, 266, 000 93, 007, 000 88, 513, 000 95, 953, 000 99, 289, 000 
15, 000, 000 15, 000, 000 15, 000, 000 15, 000, 000 15, 000, 000 
59, 275, 000 130, 546, 000 57,576, 000 78, 892, 000 70, 138, 000 
22, 533, 000 59, 320, 000 41, ey pe 49, 663, 000 29, 223, 000 
iT ee Aone ee ee ete tonic 2 5c ,000.| 2 .5.2..0. 22 
10, 798, 000 11, 181, 000 8, 860, 000 11, 449, 000 10, 375, 000 
33, 331, 000 70, 501, 000 50, 764, 000 61, 112, 000 
21, 431, 000 27,786, 000 17, 691, 000 21,010, 000 
31, 880, 000 18, 714, 000 25,372, 000 20, 115, 000 
439, 661, 000 608, 387, 000 489, 643, 000 529, 424, 000 
490, 000 544, 000 402, 000 426, 000 
30, 000, 000 30, 000, 000 35, 000, 000 30, 000, 000 
320, 000 300, 000 300, 000 300, 000 
20, 000, 000 20, 000, 000 20, 000, 000 20, 000, 000 
50, 810, 000 50, 844, 000 55, 702, 000 50, 726, 000 
2, 623, 000 2, 233, 000 3, 820, 000 3,191, 000 
5, 107, 000 5, 714, 000 5, 945, 000 4, 671, 000 
643, 000 661, 000 727, 000 525, 000 
1,000 1,000 1,000 1,000 
8,374, 000 8, 609, 000 10, 493, 000 8, 388, 000 
506, 000 653, 000 419, 000 519, 000 
8, 880, 000 9, 262, 000 10, 912, 000 8, 907, 000 


a a 
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Acreage, production, value, prices, and exports of corn in the United States, 1849-1910. 


Aver- 
Aver- Fd 
age ‘arm 
Year. | Acreage. | yield| Production. | price on ee 
per per are 
acre. bushel 
Dec. 1 
Acres Bush.| Bushels. Cents. Dollars. 
US. Loe 592, 071, 000 
INET Nene) ae Fe 838, 793,000 |......--h. is 
1866. .| 34,307,000 | 25.3 | 867,946,000 47.4 | 411,451,000 
1867. .| 32,520,000 | 23.6 768, 320, 000 57.0 437, 770, 000 
1868. .| 34,887,000 | 26.0 | 906,527,000 46.8 424, 057, 000 
1869. .| 37,103,000 | 23.6 | 874,320,000 59.8 | 522,551,000 
1870. .| 38,647,000 | 28.3 |1,094, 255,000 49.4 540, 520, 000 
1871. .| 34,091,000 | 29.1 | 991,898, 000 43.4 | 430,356, 000 
1872. .} 35,527,000 | 30.8 |1,092,719, 000 35.3 | 385,736,000 
1873. .| 39,197,000 | 23.8 | 932,274,000 44,2 | 411,961,000 
1874. .| 41,037,000 | 20.7 | 850, 148,000 58.4 | 496, 271,000 
1875. .| 44,841,000 | 29.5 |1,321, 069,000 36.7 484, 675, 000 
1876. .| 49,033,000 | 26.2 |1, 283, 828,000 34.0 | 436, 109, 000 
1877. . , 369,000 | 26.7 |1,342, 558,000 34.8 | 467,635, 000 
1878. .| 51,585,000 | 26.9 |1,388, 219,000 31.7 440, 281, 000 
1879. . 085,000 | 29.2 |1, 547, 902, 000 37.5 | 580, 486, 000 
1880. .| 62,318,000 | 27.6 |1,717, 435, 000 39.6 | 679,714,000 
1881. .| 64, 262,000 | 18.6 |1, 194,916, 000 63.6 759, 482, 000 
1882. .| 65,660,000 | 24.6 |1, 617,025, 000 48.5 783, 867, 000 
1883. .| 68,302,000 | 22.7 |1,551,067, 000 42.4 | 658,051,000 
1884. .| 69,684,000 | 25.8 |1,795, 528, 000 35.7 640, 736, 000 
1885. .| 73,130,000 | 26.5 |1, 936, 176, 000 32.8 | 635,675, 000 
1886. .| 75,694,000 | 22.0 |1, 665, 441, 000 36.6 | 610,311,000 
1887. .| 72,393,000 | 20.1 |1, 456, 161,000 44.4 | 646, 107,000 
1888. .| 75,673,000 | 26.3 |1, 987,790, 000 34.1 677, 562, 000 
1889. .| 78,320,000 | 27.0 |2, 112, 892, 000 28.3 | 597,919,000 
1890. .} 71,971,000 | 20.7 |1, 489,970, 000 50.6 | 754, 433,000 
1891. .| 76,205,000 | 27.0 |2, 060, 154, 000 40.6 | 836, 439,000 
1892. .| 70,627,000 | 23.1 |1, 628, 464, 000 39.4 | 642, 147,000 
1893. .| 72,036,000 | 22.5 |1,619, 496, 000 36.5 | 591,626, 000 
1894. .| 62,582,000 | 19.4 |1, 212,770, 000 45.7 554, 719, 000 
1895. . , 076,000 | 26.2 |2, 151, 139, 000 25.3 544, 986, 000 
1896. .| 81,027,000 | 28.2 |2, 283, 875, 000 21.5 | 491,007,000 
1897. .| 80,095. 000 | 23.8 |1, 902, 968, 000 26.3 | 501,073,000 
1898. .| 77,722,000 | 24.8 |1,924, 185, 000 28.7 | 552,023, 000 
1899. .| 82,109,000 | 25.3 |2, 078, 144, 000 30.3 | 629,210,000 
1900. .| 83,321,000 | 25.3 |2, 105, 103, 000 35.7 | 751, 220, 
1901. .| 91,350,000 | 16.7 |1, 522, 520, 000 60.5 | 921,556,000 
1902. .| 94,044,000 | 26.8 |2, 523, 648, 000 40.3 |1,017, 017,000 
1903. .| 88,092,000 | 25.5 |2, 244, 177,000 42.5 | 952,869,000 
1904. .| 92,232,000 | 26.8 |2, 467, 481,000 44.1 |1,087, 461,000 
1905. .| 94,011,000 | 28.8 |2, 707,994, 000 41.2 |1, 116, 697, 000 
1906. .| 96, 738.000 | 30.3 |2,927, 416, 000 39.9 |1, 166, 626, 000 
1907. .| 99,931,000 | 25.9 |2, 592, 320, 000 51.6 |1, 336, 901, 000 
1908. .|101, 788,000 | 26.2 |2, 668, 651, 000 60.6 |1,616, 145, 000 
1909. .|108, 771,000 | 25. 5 |2,772,376, 000 59.6 |1, 652, 822, 000 
1910. ./114, 002,000 | 27. 4 |3, 125,713, 000 48.8 |1, 523, 968, 000 


Chicago cash 
bushel, 


rice per 
Oo. 2. 


May of 


December.) following 


Low.|High .!Low.| High. 


year. 


Domestic 
exports, 
includin 
corn meal, 
fiscal 


year bee port- 


ning Ju 


ae 


ed. 


a 


_ 


—_ 
Pro POON OP CSO PN PN NWROEI WNWNE WHAM wewwo pp, 


PPE OS PNOOCO DAWNED NRROMN NOON COOCOAN HAPWoN OCUOND CHORD aw 


Cts.| Cts. | Cts.| Cts. | Bushels 
7,632, 860 
Piney ena ae Fc BEA Ca, lag [ata | 4, 248, 991 
53 62 | 64 79 16, 026, 947 
61 65 | 61 71 12, 493, 522 
38 58 | 44 51 8, 286, 665 
56 67 73 85 2, 140, 487 
41 59 46 52 | 10,673, 553 
36 39 38 43 35, 727,010 
27 28 | 34 39 40, 154, 374 
40 49 49 59 35, 985, 834 
64 76 53 67 30, 025, 036 
40 | 47 | 41 | 45 | 50,910,532 
40 43 43 56 72, 652, 611 
41 49 35 41 87,192, 110 
30 32 33 36 87, 884, 892 
39 | 431 | 323 | 362 | 99,572,329 
35§ 42 | 413 45 93, 648, 147 
583 | 633 | 69 | 76% | 44,340,683 
49} 61 53} 56} | 41,655, 653 
54} 634 | 524 57 46, 258, 606 
344 | 404 | 443 | 49 | 52,876, 456 
36 | 423 | 344 | 362 | 64,829,617 
352 | 38 | 36% | 392 | 41,368, 584 
47 51 54 60 25, 360, 869 
334 | 35g | 333 | 353 | 70,841,673 
294 35 32% 35 (103, 418, 709 
473 53 55 694 | 32,041, 529 
393 | 59 | 402 |5100 | 76,602, 285 
40 | 422 | 394 | 44% | 47,121,804 
344 | 364 | 363 | 383 | 66, 489, 529 
443 | 474 | 473 | 554 | 28, 585,405 
25 | 26% | 274 | 293 |101, 100,375 
223 | 233 | 23 | 252 |178, 817, 417 
25 | 27% | 328 | 37 (212, 055, 543 
338 | 38 | 324 | 342 |177, 255, 046 
30 | 314] 36 | 404 |213, 123, 412 
354 | 404 | 428 | 584 |181, 405, 473 
624 | 673 | 594 | 64} | 28, 028, 688 
433 | 574144 | 46 | 76,639,261 
41 | 433] 471 | 50 | 58,222,061 
433 | 49 | 48 | 642 | 90,293, 483 
42 | 504 | 473 | 50 |119, 893; 833 
40 46 | 492] 56 | 86,368, 228 
574 | 615 | 672 | 82 55, 063, 860 
562 | 622 | 72} 76 | 37,665, 040 
623 | 66 | 56 63 | 38,128, 498 
ASI POG eenea pees. dl ane nee oe aa 


a,Census figures of production. 


6 Coincident with “ corner.”’ 
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Acreage, production, value, and distribution of corn in the United States in 1910, by States. 


[Quantity expressed in bushels, 000 omitted.] 


Farm reserves 


! Shipped out of 
Crop of 1910. pene own Fore eee county where 
Nov. 1— SELL: 
State, Territory, or 
Division. d By $b BS 5 
E 2 rae Bia ae ee 
Sp 3 rg ty BP ty BP 5 
ny og BS o oO & 5 oh = o 
a ro) A i) bo = bo rc bo 
£00 KE AB Te Se fog oi | ee 
Acres. Bush Dollars. Bu. |P.c.\P.c.| Bush. |P.c.\P.c.| Bush. |P.c.|P.c. 
Maing. 239,202. 17,000 782 555, 000 6] 1.0] 1.2 30! 21 gs 1| 0 
New Hampshire... 31,000 1,426 984, 000 8} .8) 1.2 485| 34) 26 Oo} oOo} 0 
Vermont.......... 67,000] 2,881} 1,901,000 72| 3.0] 2.0 951) 33] 28 o| o| 0 
Massachusetts... .. 50,000} 2,275] 1,592,000 45| 2.5] 1.7 796| 35} 28 46, 2| O 
Rhode Island. .... 11,000 365, 000 19| 5.3] 3.8 194] 44| 36 gs} 2] 1 
Connecticut....... 63, 000; 3,352 2,279, 000 57| 2.3} 1.2 1,240} 37} 30 68) - EZ 
New York........ 680,000} 26,044) 16,408,000/ 386] 1.6] 2.0] 8,334} 32] 30 780} 3| 2 
New Jersey......- 290,000} 10,440} 6,264,000] 5221 5.5} 4.0] 4,176] 40; 41! 1,976| 19) 13 
Pennsylvania. .... 1,586,000} 65,026} 38,365,000} 1,659] 3.4] 3.6) 24,710) 38] 37| 4,550) 7| 6 
North Atlantic..| 2,795,000] 112,666] 68,713,000] 2,774] 3.0] 3.1] 41,121/36.5/35.1] 7,436] 6.6| 5.3 
Delaware......... 202,000 6,424] 3,340,000 —-174| 2.8| 2.41 2,570] 40| 46 2,304| 36, 38 
Maryland........- 710,000| 23,785 13,795,000/ 681/ 3.1] 2.6] 9,514] 40] 42! 6,426] 27| 29 
Virginia........... 2,142'000| 54,621) 35,504,000] 1,420] 3.0] 3.2] 22/941! 42] 43! 5,460| 10] 10 
West Virginia..:..| 920,000] 23,920] 16,266,000 884] 3.2] 3.8] 6,698] 28] 34 956, 4| 6 
N. Carolina. ...... 3,072,000] 57,139] 43,426,000] 1,071] 2.2] 2.8] 26,855] 47| 44 2,855] 5] 4 
S. Carolina........ 2,418,000] 44,733] 36,681,000} 1,148] 3.1] 2.8] 23,261| 52) 45] 1,788| 4| 3 
Georgia. .....-.._- 4,532/000/ 65,714] 51,257,000] 1,407] 2.3] 2.3] 29571] 45] 46] 1,971| 3] 4 
Plorida:. .28cnec.. 678,000] 8,814] 7,492,000 67| .8| 1.3] 3,526] 40] 40) 264 3| 3 
South Atlantic..| 14,674,000] 285,150] 207,761,000| 6,852] 2.7] 2.8] 124,936/43. 3/43. 1! 22,024) 7.7| 8.7 
Chih: Qh pa 3,960,000] 144,540| 66,488,000) 7,806] 5.1] 4.3} 56,371| 39] 37| 31,790] 22| 23 
Indiana..........- 5,120,000] 201/216] 80,486,000] 11;005| 5.6] 4.6] 84,511] 42] 39] 70,420] 35] 30 
Tilinois............ 10,609,000] 414812] 157,629,000] 20,707] 5.6] 4.0] 178,369| 43] 41] 199,104} 48| 41 
Michigan.......... 2,100,000} 68,040] 36,061,000) 2,448] 3.5] 3.4] 23,814] 35] 33] 3,400] 5] 7 
Wisconsin.........| 1,575,000} 51,188] 26,618,000] 1,416] 2.8] 4.1] 15,356 30] 31] 1,024/ 2| 5 
N.C. E. Miss. R.| 23,364,000] 879,796] 367, 282,000| 43,382] 5.2] 4.2] 358, 421/40. 7/38. 5| 305, 738)34. 8130. 1 
Minnesota.........| 1,724,000} 56,375] 25,369,000/ 2,647| 4.5/ 3.2| 16,349] 29] 32| 14,100] 25| 12 
Towa. . cba 9,473,000] 343,870] 123,793, 000| 17/388] 6.0} 3.2| 151,303} 44] 40] 103,170] 30] 20 
Missouri.........- 8,300,000] 273,900] 120,516,000] 7,698] 3.6] 4.6] 115,038} 42} 37] 38,346] 14] 12 
North Dakota... 214/000] 2/996 ‘1,738, 000 79] 1.3| .6 210} 7] 20 301 1) 2 
South Dakota. .... 2, 162/000] 54,050] 21,620,000} 2,937] 4.5] 2.6] 13,512] 25] 36] 15,148} 28] 23 
Nebraska........- 8,000,000] 206,400] 74,304,000) 15,137] 7.8] 4.2] 90,816] 44] 40] 72,240] 35] 38 
Rafisas-22: 2... 8,900,000] 169/100] 76,095,000] 6,477| 4.2] 4.6] 71,022] 42] 32| 33,820] 20) 21 
N.C.W. Miss. R.| 38,773, 0001, 106,691] 443,435,000} 52,363] 5.3] 3.9] 458, 250/41. 4137. 4| 276, 854/25. 0/22. 2 
Kentucky......... 3,630,000} 105,270| 55,793,000} 5,174] 5.0] 4.4] 43,161| 41] 40} 13,689] 13] 10 
Rinne 350400] esse] aeO3eOOOL deol Lil Sil oe’eeal as) 43] gtsael al 8 
BDAMAS . 22 2... , 024, 14 , 037 480} 1. i 
Mississippi........ 3,232'000| 66,256] 41,741,000,  407| 1.0] 2.3; 30,478] 46] 40; 11,9891 3] 2 
Louisiana......... 2) 493,000} 58,835] 32,359,000! 512] 1.0} 1.4] 25,299] 43] 32] 8,820] 15] 4 
Texas.......-... -.| 8,800,000} 181280} 114)206,000| 1,712] 1.4] 2.7] 61,635] 34] 31) 18,130] 10] 8 
Oklahoma SAT 5, 772, 000 92,352 47, 100, 000 2; 023] 2.0 2.8 20,317 2 82 15, 708 M7 2 
rkansas.......... 884, 69,216] 40,145, 857| 1.7) 3. 763] 4 ; 
South Central. ..| 34,055,000] 732,989] 430,336, 000| 13,446] 2.3] 3.0] 281,590/38. 4/35. 8] 79, 756/10. 9|10.8 
Montana.......... ~~ goo} 184 175, 000 3} 1.5] .6 2} 1) 16 o oOo 2 
Wyoming........- 6,000 60 40,000 1} 1.0] .4 3} 5] 17 1 £6, 40 
Colorado.......... 143,000] 2,846] 1,708,000] —-147| 4.5] 1.9 569] 20] 25 420] 15| 7 
New Mexico...... 70, 000 1,610 , 449, 49] 2.3] .7 225} 14) 22 112); 7 6& 
7 epee io] aoalSga’ool S| Cel cals gel ail ia oe 
aa ori 7. 1d : 394 ' a ie 
WARBG?.. 52. ..2... 6, 000 192 136,000 eee et 27} 14] 15 4-8-3 
Washington..... — 16, 000 448 336, 000 5 1.2) .7 67) 15} 15 20) 4 3 
Grete: oe ue... Fe 18,000 459 367, 000 13] 2.5) .8 64] 14) 12 10) 2} 2 
California......... 49,000} 1,838} 1,470,000 12} .7/ 1.8 221; 12] 14 540| 30] 14 
Far Western....| 341,000, 8,421] «6,441,000 —-239) 2.5 1.4] 1,316|15.6|19.8} 1, 167/13. 7] 7.5 
United States... 4.3] 3.8, 38.3 22.2 


114, 002, 000|3, 125, 713|1, 523, 968, 000|119, 056 ma 8)1, 265, 634 40. 5/38. 3| 692, 975/22. 2120. 7 


| 
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STATISTICS OF CORN. 
Average yield per acre of corn in the United States. 


S Jelevetper| See Re ener sperm. |*. | egeees ie Sao ae eee Soa ames Phe 
EI | ag ga9saeed |$ ladagdacs |= |e2eaai |s |RSSARRS a|g |adtadass lalss LRRSSARG | 
sosseneens Peer eee a eos aa cela eee ole lee, seed ola co Seema mle: 
g | &deue CERI) ageas |4|aeead & [daadeas |& | deci eng || gaindasnes | | 
dogccauade a lasecesas |aladcce Sree ire oe creer eee er er lees ae eee een ca) 
a | 4 RSBSS dases |s dgaatacs |4|¢saaa |a al acess |s |x AASSRAR ij |idanedaana |x| 
= peg ceamad | ticcetsese o eeeda) c lcagcued \e lpececase a lanueniscne 
8 | &s RSSBBABS |se8 2gcq | |zedaai | x 4 |adesesaas | |Sdseiceansa |S} 
JaqaRTSSeA SR (RA chan hea ved (eo a laa Bh label! vee 2) Toa TORNSS |S pA 
3 | as BBBRISS a| ae geist | lagged % EREPIPRre renttasea rrr rec Te 
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Average farm value per acre of corn in the United States December 1. 


State, Terri- 


10-year averages. 


tory, or Divi- 1901. | 1902. | 1903. | 1904. | 1905. | 1906. | 1907. | 1908. | 1909. | 1910. 
sion. 1866- | 1876— | 1886— | 1896- 
1875. | 1885. | 1895. | 1905. 
Dolls.| Dolls.|Dolis.|Dolls ||Dolis.|Dolls.|Dolls.| Dolls.| Dolls. |Dolls.|Dolls.| Dolls.| Dolls. es 
Maine.......- 29. 89] 26. 36] 23.32) 21. 41]} 29.94] 16.06) 19.93} 32.16] 23.67) 23.68] 27.75] 34.00} 30. 41 
N. Hampshire] 33.72] 27.34] 22.77] 20. 40|| 30.03] 17.01] 13.23) 19. 66) 25.53) 24.00) 26. 23} 30. 82} 26. 67 
Vermont. .... 33. 84] 26.12] 22. 72) 20. 01]} 29.20} 14. 82) 14.51] 26.21] 23. 60] 20.95) 27.00) 31. 44) 27.02 
Massachusetts} 31.83] 24.70] 22.85] 21.54]| 30. 78] 23.16] 15.84} 25.92] 26.25} 23.82) 27.00} 32.73] 30.79 
Rhode Island.|} 26. 63} 24.33] 21.22] 21. 69}] 24. 40} 22.15] 24. 38] 28. 64) 23. 08] 21.18} 25.00} 38.50} 32. 18 
Connecticut. .| 29. 66) 21.53] 21.38} 21. 84|} 29.25) 23.31) 15.01] 28. 40) 30. 32] 24.00) 24. 75] 33.03] 30. 75 
New York....| 24.33} 19.15] 17.73] 16. 36]} 23.76) 16.75} 15.00} 17. 47| 19.21] 20.59) 19.17} 31.04] 26. 64 
New Jersey...| 25.18] 19.35] 16.69] 16. 81]| 24. 35] 19. 32} 13.68] 22.04) 19. 69] 19.24] 19.85] 26.22) 23. 22 
Pennsylvania | 23.17} 18.58] 15.50) 16.56)| 21.70) 20.94) 17.78} 20.06) 21.01] 20. 90} 20. 80} 28. 84] 22. 40 
N. Atlantic.| 24.73] 19.39] 16. 62} 16. 92]] 23.10] 19. 62} 16.49] 20.15] 20.86) 20.81) 20.74] 29. 40} 24.11 
Delaware..... 11. 89; 11.02} 8.71) 10.99]) 17.10) 13.72! 13. 48) 14.90) 14.29) 12.60} 14. 30; 18. 88] 17.98) 
Maryland... .} 15.31] 13.26] 10.81] 13. 76]) 19. 84] 16.52} 14.64] 16.70) 17.71] 15.75] 18. 47) 22.69) 20. 41 
Virginia. ..... 11.40} 9.13} 8.18} 9.87]| 13.10} 11.44) 11.55) 13.75] 12. 40) 13.37} 16.00] 18. 46} 17.17 
W. Virginia. -| 16.41} 12.90] 11.10} 13. 46)| 14.95) 14.31) 14. 46] 16.19) 15.79} 16. 66] 20.16) 24. 02} 23.24 
N. Carolina...}| 9.30} 7.58) 6.57} 7.37]| 8.76) 8.34] 8.97] 9.42] 8.90) 10.40) 12.21] 14.22] 14.28 
S. Carolina...| 8.73] 6.34) 6.12! 5.:89]| 5.80) 7.18} 7.11] 8.68] 8.07; 8.91] 11.78) 12.83] 15.03 
Georgia....... 9.15} 7.00) 6.61! 6.40]| 8.20) 6.57) 8.07} 8.45) 7.70) 8.04] 9.88) 10.25) 11.95 
Florida....... 12.23} 7.60} 6.83] 6.04]| 7.65] 6.62) 7.23) 8.02} 6.67] 6.82] 9.04] 8.61] 10. 46 
S. Atlantic..} 11.88} 8.32] 7.35] 8.00]| 9.85) 8.86) 9.39) 10.44) 9.69) 10.30) 12.54) 14.13] 14.83 
Ohio sees 15.53] 14. 02) 11.23] 12. 88]| 14.88] 15.96} 13.91] 14.95] 16.25] 16.61] 17.99] 24.25} 22. 12 
Indiana. ....- 12.27] 11.36} 10. 40} 11. 22|} 10.89} 13.64) 11.95) 12.91] 15.47] 14.26] 16.20) 18.18} 20.00) 
Mlinois# se =: 10.17} 9.52) 9.57] 11.38]| 12.20] 13.93} 11.59] 14.23) 15.12] 13.00} 15.84] 18.01} 18. 67 14. 
Michigan....- 17. 39] 14. 63] 11. 75} 13. 20|| 17.94] 13.73] 15.41} 14.87] 15.64] 16.28) 16.56] 20.35) 21.59) 17.17 
Wisconsin....| 15.07] 12.16] 10.41] 12.28]] 14.25] 14.10} 12. 60} 13. 66) 15.79] 16.89] 17.60} 20.56) 19.80} 16.90 
N. Central 
east of 
Miss. R...| 12. 41] 11.07} 10.22} 11. 76]} 12.86) 14.19} 12. 41] 14.04] 15. 45) 14.38) 16.46] 19.50} 19. 
Minnesota....| 14.81] 11.43] 9.38] 9.02/] 11.83] 9.12] 10.75) 9.68] 10.72] 11.42) 13.50} 15.95) 17.05) 14. 
POW SE aa sk 62 10.29} 8.59} 9.03] 9. 40|| 13.00) 10.56} 10. 64) 10.76] 11.83] 12.64] 12.69] 16. 48} 15. 44 ik 
Missouri... ... 12.04) 9.44) 9.14] 9.59]] 6.77] 12.87] 11.02] 11.53) 12.51) 12.27] 14.57) 15.39) 15.58) _ 
INO AKODALE sa esses. S522 7.44! 8.59}| 10.40) 8.73] 10.58} 8.48) 9.90) 10.84) 12.00) 14.28) 17.05 
Sa Dakotas ese seelseas. © 5.38) 7.74|]| 9.45) 7.7. 9.52) 10.12) 9.86] 9.72] 11.73] 14. 85} 15.85 th 
Nebraska... .. 11.70] 8.52) 7.31) 7.84]| 7.61] 9.69] 7.28) 10.82) 10.50} 9.89) 9.84) 13.77) 12. 40 hy 
Kansas. i222 14.07] 9.35} 7.10) 7.26)} 4.91] 10.17) 9.22} 8.57} 9.14] 9.25] 9.72) 12.10) 10.75 fy 
N. Central 
west of 
Miss. R...| 11.66) 9.07) 8.09} 8.56]) 8.53) 10.54) 9.63] 10.39) 10.91] 11.08] 11.89) 14.65] 13.94) 11.44 
Kentucky....| 12.01} 10.92} 9.965) 10.71]} 9.52] 11.34] 14.90} 13.18) 12.77) 13.86} 14.95] 16.38} 17.98} 15.37 
Tennessee....| 10.76} 8.99] 8.82} 9.64]| 9.23) 10.29} 11.52) 12.50) 12.30) 13.21] 14.82) 15.87] 15. 40] 14.50 
Alabama... . 10.92] 7.94) 7.04) 7.06]} 8.39] 5.63] 8.44] 9.00] 9.47] 10.24] 11.63] 12.20) 11.48} 12.78 
eietesippl. - --| 13.12} 8.95) 7.94] 7.94]! 8.07] 7.02] 9.94] 10.70} 9.30) 11.28] 12.75] 14.36) 11.74} 12.91 
Louisiana. - 15.29} 10.76} 8.91] 8.80|} 10.27] 8.25] 11.95] 11.34] 8.36) 10.32] 12.25] 13. 86) 15. 87} 12.98 
Texas .2 25.22 15. 88] 12.28] 9.50) 8.67)| 9.28} 5.35) 11.62} 11.75; 10. 44] 11.25; 12. 60} 15.16} 11. 40} 12.98 
Okan Omas c/s Salsas celeeuese 9.16}] 7.38] 10.38} 9.84] 11.96] 10.10} 10.32} 10.72] 12.65} 9.35) 8.16 
Arkansas..... 16.96] 11.34} 9.02] 8.54]| 6.56} 10. 44] 10.66] 11.45} 9.51] 11.09} 11.70} 13.33] 12.96) 13.92 
S. Central..| 13.43] 9.95] 8.84] 8.83]| 8.63] 8.38] 11.20] 11.61} 10.51] 11.47] 12.61] 14.34] 12.67] 12.64 
Montana: £< 25) 202222 23. 41] 18.27} 14. 72]| 22.50) 15.84] 14.94] 15.10] 13.19] 15.21] 15.25] 21.25) 30.00) 21.88 
Wyoming o< aa seal tees 14. 63) 15. 07|| 28. 44] 11. 68} 11.25] 18.52) 20.17] 15.93] 17.33] 21.33] 21.80} 6.67 
Colorado:.. a|tnoaee 20.75] 12.31} 9.16]] 12.65] 9.73] 10.69] 11.07] 11.19] 13.95] 15.27] 14.34] 16.94) 11.94 
New Mexico..|...... 17. 34] 14.28] 15.54)| 24.33) 17.16] 18.00) 17.71) 17. 46] 21.17) 20. 88} 21. 60] 28. 16) 20.70 
ATIZONI Fe. 27|| eae 17.72] 15.15] 20. 96)] 16.20} 20. 40] 20. 16] 21. 66] 26.19] 25.08) 33.75] 34.92) 32.08) 35. 75 
Witalie.2 ek eel tek ce 17.94} 12.14} 15.71|] 17. 46] 13. 47] 14. 98] 23. 90} 25.34] 23. 68} 18.36) 21.18] 27.31} 25. 46 
1G Nn oe ee 19. 80} 15.73] 17. 45|] 13. 80) 15.31] 19. 67] 20.51! 17.95] 15. 85} 21.00] 20. 33] 23. 00} 22. 67 
Washington..|...... 20. 86} 12. 83} 11. 40,| 10. 15] 14.95] 12.70) 16.30) 14.52] 13.86] 18. 92} 19. 38} 23. 93) 21.00 
Oregon....... 25.96] 21.30] 15.07} 14.28)] 11.86} 15. 44] 17.29] 17.57| 13.57] 17.94] 20. 38] 21.44] 24.59] 20.39 
California one 38. 60] 23.07] 17.76] 19.73 | 21.08] 23. 49] 22.72] 22.31] 24.32] 23. 38] 28.91] 28. 16} 31.66] 30.00 
Far Western} 28.50} 20. 63} 14.51] 14.28] 16.68] 15.04] 15.59] 16.01] 16.37] 18.06] 20.21] 20.07| 23.64) 18.89 
United | iS 
States. .}| 12.48] 10.23} 8.94] 9.35] 10.09] 10.81] 10.82} 11.79) 11.88] 12.06] 13.38] 15.88] 15.20} 13.37 
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Average farm price of corn per bushel in the United States. 


by decades. Price December 1, by years. Price bimonthly, 1910. 
Territory, or ; 
O" iison. 25/bi5\bi5|b ba 1S [eb lus .le5 
‘S'S 8 ¥ |S S |S S |1901 1902/1903/1904 1905 1906 19071908 1909|-S 3a |B S424 84 8. 
[= Sell bon oe bee Roel boo a —_ 

Cts.| Cts.| Cts.| Cts.| Cts.) Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.) Cts. 
CD ee 102| 78) 68) 61) 76) 74) 66) 81) 69 84| 80) 79| 78} 78) 78) 75) 71 
New Hampshire....| 95) 77| 66) 60) 78) 73) 63} 72) 69) 64) 75) 79) 76) 77) 76) 78| 76) 79) 69 
Vermont. ...:....-- 94) 74) 64) 57) 73) 68] 62] 73) 68) 59) 75) 78) 73) 74) 77) 72) 73) 73) 66 
Massachusetts. ....- 92} 76) 64) 60) 76) 74] 66] 72) 70) 60) 75) 81) 81] 81] 84) 80) 76) 75) 70 
Rhode Island....... 99} 79) 68) 68) 76) 78) 81) 84) 71) 64] 80} 90) 97) 90) 100) 98) 90) 90) & 
Connecticut.......-. 96| 74) 64) 61) 75) 74| 67] 73) 71) 60) 75) 80) 75) 78) 75! 77) 75) 75) 68 
New York.........- 77| 63) 57) 54) 72) 67| 60) 64) 61; 59) 71) 80) 74) 73) 75) 74) 76) 70) 63 
New Jersey......... 69] 59] 54) 49) 66) 56) 57) 58) 55) 53) 63) 69) 71) 75) 79) 77| 77) 73) 60 
Pennsylvania....... 66} 57) 51) 48) 62) 58) 57) 59) 54) 52) 64) 73) 70) 74) 76) 74) 74) 73) 59 
North Atlantic. . .|72. 3/60. 6/53. 8/50. 5/65. 9/60. 4/58. 2 61. 2'56. 9.54. 4/66. 4|74. 74.9)71.8 8/74. 2/76. 2/74. 5/74. 9/72. 461.0 0 
Delaware......-...- 58} 49) 44) 41) 57) 49) 49) 49) 47) 42 ~ 62 ~ 59 58} 68} 69] 70} 68) 65) 52 
Arvin ....-.... 62} 51} 46) 43) 58) 51) 51] 50} 48] 45) 54] 62) 65] 72) 74| 73) 78] 72) 58 
os. ae 57; 51) 47) 47) 59) 52) 53) 59) 53) 55) 64) 71) 74|] 78] 84! 83) 84] 79) 65 
West Virginia...... 56} 50) 50) 51) 65) 54) 64) 64) 53) 55) 72) 77) 74) 78! 81} 80] 82) 79) 68 
North Carolina..... 65| 57) 53) 55) 73) 60) 61} 62) 64) 68] 74) 79) 85) 90) 94) 97} 96) 91) 76 
South Carolina. .... 90] 72} 60) 62) 84! 69) 69) 70) 74) 73] 78} 91] 90) 95) 97) 98) 97] 95) 82 
iy ee 1} 68) 59) 61) 82) 73) 69) 71) 70} 67) 76} 82) 86] 92} 94) 96) 97] 90) 78 
1) bt 103} 80) 67) 65) 85) 77} 73) 75) 66) 62) 80) 82] 83) 86] 90) 88) 93) 86] 85 
South Atlantic. . .|68. 3)57. 8/52. 9.53. 3/69. 6.60. 1/61. 4/63. 3/60. 6,61. 1/70. 677. 1/80. 3/85. 5/88. 8 89 6/90. 485. 5|72.9 
2 Oe ee eee 44] 43) 39) 37| 57| 42] 47| 46) 43) 39] 52) 63] 56] 62] 60| 60] 63| 62] 46 
MMANG 2 osc << <2 38] 38} 36) 33) 55) 36] 36; 41) 38) 36) 45) 60) 50) 59) 57; 56) 59) 55) 40 
JC) ae 34| 35] 33) 33] 57) 36] 36] 39) 38] 36) 44) 57) 52) 59) 57| 54) 58) 51) 38 
pf Nt 54) 46) 44) 41) 52) 52) 46) 52) 46) 44) 55) 64) 61) 65) 67) 65) 68) 64) 53 
MW aseCoHeIN . <2... ..- 48] 40) 38) 37) 52) 50) 43) 46) 42 41] 55) 61) 60) 63 a 62) 64) 62) 52 

N. C. E. of Mis- 
sissippi River. . .|38..9|37. 935. 6 34. 455. 7/38. 5/38. 9/41. 7/39. 4/37. 5)47. 159. 7/53. 5/60. 3/58. 7 57. 0/60. 4155. 7/41. 7 
Minnesota.......... 46) 37) 34) 31] 45) 40) 38) 36) 33) 34) 50) 55) 49) 50) 52) 48) 55) 50)- 45 
Loess eee 30| 27) 30) 29) 52) 33] 38) 33] 34) 32] 43) 52) 49) 54) 51 | 90 55) 49) 36 
Minsouris...... 5... 40| 33] 33) 35] 67) 33] 34] 44) 37) 38) 47| 57) 59) 63] 65) 68) 69] 60) 44 
North Dakota....../....]-... 37| 38} 46) 45) 42) 40) 36) 39) 60) 60) 55) 60) 61; 61) 64) 66] 58 
South Dakota.<....j....|-... 32} 30] 45) 41) 35) 36] 31] 29) 46) 50) 50] 54) 50) 52) 58) 54) 40 
Nebraska........... 24) 29) 28) 54) 30} 28) 33) 32) 29) 41) 51) 50) 54) 51) 49) 54) 48] 36 
PRBNIBOB Ss = 65 si55455-5 28} 32) 33) 63) 34} 36) 41) 33) 32) 44) 55) 54) 60) 60) 60) 61) 59) 45 

N. C. W. of Mis- 

sissippi River. ..|36. 0/28. 9/31 0/30 9/54. 7/33. 0/34. 5/36. 2/33. 7/32. 5/44. 3/53. 4/52. 3/56. 7/55. 5/55. 4/59. 1/53. 3/40. 1 


Wrekrial oa age 42) 40) 42) 61) 42) 56) 49) 43) 42] 53] 65) 62] 69) 75) 75) 76) 73) 53 
Tennessee... <..<5<-< 42| 41) 44] 65) 47| 49) 50) 50) 47| 57) 64) 70) 78) 82) 84) 87] 76) 56 
Alabama........... 64) 55) 56) 77) 67) 57) 60) 64) 64) 75) 83) 85) 92) 95) 94) 96) 84) 71 
Mississippi. ........ 63) 54) 54; 74) Gi} 54) 56) 65] 61) 75] 83) 81] 87] 90) 94) 88] 74] 63 
Louisiana.......... 66] 55) 54) 75) 66) 58) 57) 61) 60} 70) 70} 69) 73] 75) 82] 78) 66) 55 
EE See 552s =< 62} 50) 49) 80) 66) 48) 52) 49) 50} 60) 59] 76) 82] 85} 85| 77) 69] 63 
SIBIANGMAS Joon. 5<)-=-|-<5-j-~-- 39) 76) 41) 38) 40, 34) 31) 44) 51) 55) 60) 65) 64) 65) 56; 51 
Arkansas........... 53| 47) 48) 81 =] 51] 53) 55) 47) 68) 66) 72) 79) 85) 87| 85) 62) 58 
South Central... .|57. 4/50. oo 3/46. 7/72. 5/49. 950. 0/50. 2 48 2|46. 3.58. 8/63. 3.69. 2/75. 5 79. 7/80. 7/79. 1/69. 0.58.7 
Montana.......:...|-..- 88| 70} 66) 90) 72) 62] 68) 68} 65) 68} 90) 86] 90) 100) 106; 125) 113); 95 
Wyoming. 62} 61) 72) 59) 58) 57| 75} 59} 70) 76) 78} 88} 85) 8&5} 90/....| 66 
Colorado... 82) 54) 49) 74) 59) 54) 54) 47) 50) 65) 71) 70} 69) 65) 76) 71) 64] 60 
New Mexico 85) 69) 67) 77} 78) 75) 78) 69} 72} 72} 80} 90} 100} 110} 88) 97} 100} 90 
(oe el ee 84) 75) 94) 90) 101} 90) 91) 97] 85} 90) 105) 100) 119) 135) 126] 91) 120) 110 
35 + 35 A5eeRSS Se 77| 61) 66) 90) 67) 70} 72| 70} 74| 72| 72) 87| 80) 100) 90) 85) 68) 84 
LG a ee ee 65) 63} 60) 62) 57) 70) 66} 56) 70} 70) 75] 85) 80) 80) 66] 85) 71 
Washington........)...- 79) 62) 57| 58) 65) 55) 66) 60) 55) 70) 76] 86) 93; 90} 82) 80} 80) 75 
Lah eee 81; 62) 60) 57} 66) 67} 61| 59} 65) 74! 77} 80} 95] 100} 101| 104/105] 80 
California........... 79| 60] 66) 68} 77| 74) 78) 76} 67] 85} 88] 91] 90) 90 oe 82) 80 
Far Western... .. 99. 3/80. 6.59. 7/61. 8/72. 2/69. 7/65. 6/66. 4/62. 2/61. 0/73. 4/79. 2/82. 3/89. 4/92. 0/89. 3.84. 84. 2/86. 176.5 5 
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New York. | Baltimore. | Cincinnati.| Chicago. Detroit. St. Louis. Sen Fram: 
Date. No. 2 . No. 1 white 
calcd Mixed.a No. 2 No. 2 No. 3.5 No. 2 (per 100 Ibs.). 
Low. |High.| Low. |High.| Low. |High.| Low. |High .| Low. |High.| Low. |High.| Low. |High. 
Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cis. 
ROT So otk 5c 27 38 22 39 22k | 334 | 212 | 328 | 214 | 32% | 194 | 294 |$0. 77} |$1.12% 
PROS oc secc 13 33 444} 29 434 | 29 40 26 38 284 | 394 | 254] 364] .85 | 1.17% 
PSOE seks oe 363 | 458 | 342) 43 314 | 38 30 384 | 32 38 298 | 364/]1.05 | 1.174 
1A 0) ee a 39% | 522 | 368 | 483] 322] 47 304 | 494 | 324 | 45 303 | 43 | 1.00 | 1.30 
MOO SS2. et oo 454 | 723 414 | 68 38 71k | 36 674 | 37 704 | 35 70. +} 1.10) ve 
TOO 2 toe ws 57 73 43 77 44 69 432 | 88 57 704 | 404 | 694] 1.30 | 1.65 
OOS S:- see. =hs 494 | 684 | 464] 61 40 544] 41 53 404 | 564] 39 55 | 1.17} | 1.574 
O04 5. oe cee 474 | 69 491 | 583] 454] 584 | 422) 50% 42 60 423 | .57..) 1025 | 1.55 
NG pease peers 502 | 634 | 42 65 444) 594] 42 644 | 442) 59 414; 584) 1.25 | 1.55 
VODGH= SVE Us 47 | 614] 458| 58 | 42 | 55s | 39 | 542] 43 | 55 | 39) 54$ }..22..2]0222- 
1907. epee as a eat DMM hh... °° °° °° 
January...... 493 | 52 47 50 43 47 393 | 4384 |) 43 46 39 43 | 1.25 | 1.40 
February....| 512] 544| 498 | 518] 46 | 48 | 43 | 442 | 452] 46%] 423) 4531.25 | 1.35 
Maren. vo... 513 | 54 492 | 51 464 | 484] 48 45 45 47 43 454 | 1.274 | 1.35 
Tagen Wane See 513.| 573 | 508 | 56% | 474 | 53h | 444] 503 | 458 | 508 | 43 | 504 | 1.27% | 1.40 
Mates tes. 43 56k | 63 | 55% | 60% | 524 | 57% | 494 | 56 | 50k | 564 | 49 | 554) 1.35 | 1.55 
Furie tes 60} | 65 | 584 | 608 | 55 | 564 | 513| 544] 534] 56h] 502] 54 |.......|...... 
MLL Vier beets = ore 60 63 58 614 | 554 | 57 52 554 | 542] 57 512 | 55 | 1.50 | 1.60 
ANISUIS Toe aot 604 | 678 | 59 632 | 564 | 63 54 614 | 57 62 533 | 60 | 1.50 | 1.574 
September...| 6734] 77 64 70 63 66 604 | 632 | 62 694 | 59 63 | 1.524 | 1.60 
October...... 69 764 | 64 744 | 58 71 552 | 664 | 63 694 | _.53h:| 66) leeacee- lees 
November...| 644] 714] 614 | 67 59 624 | 554 | 604 | 62 64 56 50% |.2. 2.22] eee 
December....| 67 76 592 | 684 | 60 613 | 574] 614] 58 644 | 514 | 59° | 2 eeo oe 
Year...| 494 | 77 47 744 | 43 71 393 | 663 | 43 694 | 39 66 | 1.25 | 1.60 
1908. (¢) 
January... -<: 633 | 693] 593 | 6523] 554] 56 57 60 544 | 50h | 544)) .Gvb 22 So eleeeee 
February....| 603 | 633 | 593 | 614 | 54% | 60k | 564 | 594] 534] 612] 544] 59 |.......|...... 
i eS ee 624 | 70 62 663 | 603 | 664} 584] 66 614 | 653] 584 | 644] 1.60 | 1.70 
Aprile. shee. 691 | 75 | 663 | 71 | 663 | 693 | 65 | 68 | 65 | 684| 63 | 67 | 1.65 | 1.70 
MBVEr ocke= 8 72k | 77% | 714 | 743 | 694 | 76 672 | 82 69 75 67 732 | 1.65 | 1.80 
ones. tk. 744 | 78 | 738 | 76 | 704 | 743 | 674 | 744| 71R| 75 | 708] 75 | 1.80 | 1.87% 
djl OL eee Seer 784 | 85 754 | 80 (és 814 | 70% | 78 72 79 74 814 | 1.80 | 1.90 
PAVICISt teas lle cs | sects oa 80 834 | 764 | 82 774 | 80 783 | 80 76 794 | 1.85 | 1.90 
DOD LGULDEE: ealecnae-l-| sacio= clei sere |= sets 794 | 834 | 78 82 80 83 76%.| ‘814 |. aeeoeeeee 
WMctopertoce wasecs.| a= tS See le Nees 664 | 793 | 66 79 75 80 634 | 77 | 1.85 | 1.90 
November...| 71 74 672 | 71 63 66 62 663 | 63 72 61 664 |- <5 3220 eeesee 
December....| 65 71 633 | 674 | 584] 64 562 | 623 | 59 63 564). G3! ah. eee ey eer 
Year...| 603 | 85 | 593 | 834 | 54%| 834] 563] 82 | 534] 83 | 544] 814] 1.60 | 1.90 
1909. cae | | igi | > 
WAaNWery:. =... 664 | 683 | 644 | 67 61 623 | 584 | 602; 604} 6224] 58 62 | 1.72} | 1.75 
February....| 683 | 73 | 673 | 713 | 613 | 683 | 61 | 654] 624| 674| 61 | 65 |.......]..... 
March........ 72k | 743 | 708 | 734 | 664] 69 | 64 | 674 | G64] 684 | 644] 67h |..:....|...... 
Aprile te a 744 | 80 | 723] 79 | 68%| 763 | 664 | 724| 68 | 75 | 66 | 74%] 1.90 | 1.95 
Mayers feo. 80 82 78% | 82 76 78 724 | 76 75 79 73 77) 1. Si) oa 
PUN ose ae 79 83 763 | 813) 74 77 71k | 77 752:| TT | TLE | 75a eee eee 
Pulyeeest 33 77 80 74 774 | 72 754 | 68 744 | 73 75% | 67 |) 14s) coe 
WME ESS ig SSS SSoeee) Eye soc 72 76 69 74 663 | 70 714 | 74 64 69 | 1.80 | 1.85 
September...|......|...... 74 | 744! 654 | 72 | 68 | 693! 66 | 74 | 623] 694}.......]...0.. 
October...... 682 | 72 | 642 | 681] 61:| 66 | 59 | 62° | 62k | G5) °50>)) (635 |eecuemeieneeen 
November...| 694 | 73 644 | 69 57 634 | 614] 644 | 603) 64 58 63 | 1.80 | 1.85 
December....| 66 | 694] 63} | 671] 57 | 64 | 624] 66 | 59 | 634] 58 | 632] 1.75 | 1.85 
Year 66 83 633 | 82 57 78 584 | 77 59 79 58 77 «| 1.72% | 1.95 
1910. 7 Ven RAP Cie. | nad ies hii... © 
January...... 69 | 74 | 67 | 704 | 634] 693] 624 | 68 | 63%] 684] 63 | 68 | 1.75 | 1.85 
February....| 684 | 734 | 663 | 698 | 614] 66 | 63 | 664] 63 | 66 | 63 | 65 | 1.80 | 1.85 
Maren. . oc... 644 | 684 | 624] 67 59 634 | 60 65 59k | 63 593 | 63 | 1.75 | 1.80 
PADI cect oe 623 | 65 603 | 644] 58 634 | 564] 61 584 | 614] 59 644 | 1.625 | 1.75 - 
1) ee ee 654 | 69 614 | 644] 60 66 56 63 58 64 59 664 | 1.65 | 1.75 
UNE S572 ete 65 69 61 63 604 | 63 574 | 604] 60 634 | 584 | 62 | 1.60 | 1.674 
Eaters Geos | stam ete roerale 62 704 | 62 674 | 59%] 664] 623] 64 59 674 | 1.62$ | 1. a 
FASS ecg Say RS * el (SC 66 | 704 | 614 | 674 Be 673 | 62 | 674 | 59 | 68 | 1.70 | 1.72 
September...| 60 | 654] 58 | 654 | 534] 614 | 503] 60 | 53 | 61 | 514 | 59 | 1.60 | 1.70 
October...... 5 61 | 54 | 58 | 494] 54h] 474] 52k] 51 | 53 | 48 | 54 | 1.62) | 1.65 
November...| 52 59 52 534 | 504] 554] 474] 52 514 | 534] 45 504] 1.40 | 1.45 
December....| 52 57 50 534 | 46 54 454 | 50 463) 54 Ad 504} 1.40 | 1.45 
Year..-| 59 | 74 | 50 | 703| 46 | 604 | 454] 68 | 464| 68$| 44 | 68 | 1.40 | 1.85 
a No. 2 grade, 1897 to 1900. b No. 2 grade, 1897 to 1904. ¢ Contract. 
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International trade in corn, including corn meal, 1905-1909. 


GENERAL Note.—Substantially the international trade of the world. It should not be expected that 
the world export and import totals for any year will agree. Among sources of disagreement are these: 
(1) Different periods of time covered in the ‘‘year” of the various countries; (2) imports received in year 
subsequent to year ofexport; (3) want of uniformity in classification of goods among countries; (4) different 
practices and varying degrees of failure in recording countries of origin and ultimate destination; (5) differ- 
ent practices of recording reexported goods; (6) opposite methods of treating free ports; (7) clerical errors, 
which, it may be assumed, are not infrequent. 

The exports given are domestic exports, and the imports given are imports for consumption as far as it is 
feasible and consistent so to express the facts. While there are some inevitable omissions, on the other 
hand, there are some duplications because of reshipments that do not appear as such in official reports. 
For the United Kingdom import figures refer to imports for consumption, when available, otherwise total 
imports less exports of “foreign and colonial merchandise.’’ Figures for the United States include Alaska, 
Porto Rico, and Hawaii. 


EXPORTS. 
| 
Year 
Country. begin- 1905. .* 1906. 1907. 1908. 1909. 
ning— 
Bushels. Bushels. Bushels. | Bushels. Bushels. 
PEPTIDE, Fac aes ws wan «0 5 Jan. 1] 87,487,629 | 106,047,790 | 50,262,705 | 67,390,728 | 89,499, 359 
Austria-Hungary.........-..-. Jan. 1 63, 218 22, 361 120, 144 381, 821 48,218 
Belgium JOD owl 8,078, 215 6, 588, 557 7, 644, 848 6, 134, 920 7, 088, 377 
Bulgaria... .. Rae | 3, 870, 090 5, 658,543 | 10,225, 452 4,393, 880 5, 009, 230 
Netherlands... aid 4,278, 515 6, 010, 176 8, 215, 931 6, 957, 524 7, 308, 873 
Roumania 1 1,441,437 | 23,756,349 | 54,721,194 | 28,960,339 | a@ 29,091, 447 
(Ti DS) Sa 1 7,372, 386 9,879,982 | 38,636,221 | 23,545,045 | a 26, 531,945 
LOU Sa 1 806,115 1, 755, 446 4, 046, 392 1, 934, 483 3, 767, 180 
United States . 1 | 113,189,271 | 105,258,629 | 86,524,012 | 39,013,273 | 38,114,100 
Uruguay July 1 28, 519 9,746 88, 659 25, 432 399, 229 
cenanentiicios feet... 4....-[0oL 2... 4,199, 950 2,713,077 5, 214, 098 9,455,000 | a 11,739,000 
ls Ms apeeaeen ia 2 ann aaa 230, 815, 345 | 267,700,656 | 265,699,656 | 188,192,445 | 218, 596, 958 
IMPORTS. 
Austria-Hungary..........-- Jan. 1] 18,511,368 7,198, 839 4, 002, 712 3, 106, 663 4,050, 645 
Belgium... ... ee. ce Jan. 1) 24,169,780} 20,125,507 | 23,505,832 | 19,158,096 | 22,099,848 
British South Africa ®....... Jan. 1 3, 448, 954 315, 835 51, 298 145, 275 155, 389 
CPL Jan. 1] 11,898,604 | 12,714,257 | 16,187,579 6, 812, 833 7, 563, 688 
CUES Bd 2 ere jan. 1 1, 843, 348 2, 489, 087 3, 153, 495 1, 837, 974 2, 249, 996 
UL POSy 0 Naa i Jan. 11] 10,859,257 | 18,855,752 2,383,282 | 10,445, 555 9,151, 750 
MAG ee 2 A ON Sse Jan. 1 1, 279, 749 1, 438, 435 196, 539 845, 205 748, 865 
Tris pe el PO a Jan. 11] 11,122,512] 14,509,103 | 16,850,618 9,629,979 | 11,213,413 
CT Jan. 11] 36,538,366 | 44,883,052 | 49,293,029 | 26,372,295 | 27,833,917 
ho ae a Jan. 1 5, 902, 875 8, 666, 763 2,815, 120 2,987, 496 8, 459, 986 
Vth 8 ee oe Jan. 1 1,115, 007 1, 882, 218 1, 554, 145 179, 157 1, 167, 733 
TMUMEPIRMIGS So. cles... Jan. 11] 16,234,785] 25,305,233 | 29,192,195 | 25,261,400 | 22,914, 269 
Loe i ee 1 544, 596 718, 276 1, 937, 926 809, 841 965, 347 
Portugal. ..... 1 2,724, 050 370, 611 577, 726 2,015, 388 2,367, 800 
iraivecc.-. .. 1 163,979 456, 481 550, 841 355, 769 a 174, 760 
Spal <2 32 sess. 1 1, 904, 186 2, 647,975 4,552,178 3, 320, 040 6, 411, 009 
Sais. a 1 491,035 564, 946 330, 588 488, 077 272, 284 
Switzerland ae 2, 498, 380 2, 887, 291 2, 867, 764 2, 480, 164 3, 143, 216 
United Kingdom............ Jan. 1) 84,156,490 | 97,736,853 | 106,708,048 | 68,186,271 | 78,057,368 
WARE Ere a2 gS a 7, 432, 369 4, 812, 269 3, 163, 038 2,909,000 | 21,785,000 
Ji) EL. sss) aie e aaah ea eRe ee 242,839, 690 | 268,578, 783 | 269,873,953 | 187,346,478 | 210, 786, 283 
a Preliminary. c Not including free ports prior to March 1, 1906. 


6 Cape Colony and Transvaal before 1906. 
Condition of the corn crop in the United States on the first of months named, 1890-1910. 


Year. | July.) Aug.|Sept.} Oct. || Year. | July.| Aug.|Sept.| Oct. || Year. |July.| Aug. | Sept.| Oct. 
TER Eo a a ere a Pict: | P.cte| Pichia ec: HERG BER OM ei as en 

1890. ...| 93.1 | 73.3 | 70.1 | 70.6 || 1897...| 82.9 | 84.2 | 79.3 | 77.1 || 1904....] 86.4 | 87.3 | 84.6] 83.9 
1891. ...] 92.8 | 90.8 | 91.1 | 92.5 || 1898...| 90.5 | 87.0 | 84.1 | 82.0 || 1905...-| 87.3 | 89.0] 89.5 | 89.2 
1892. ...| 81.1 | 82.5 | 79.6 | 79.8 || 1899...| 86.5 | 89.9 | 85.2 | 82.7 || 1906....] 87.5 | 88.0 | 90.2] 90.1 
1893. ...| 93.2 | 87.0 | 76.7 | 75.1 || 1900: ..} 89.5 | 87.5 | 80.6 | 78.2 || 1907....| 80.2 | 82.8 | 80.2 | 78.0 
1894. ...| 95.0 | 69.1 | 63.4 | 64.2 || 1901...] 81.3 | 54.0 | 51.7 | 52.1 || 1908....| 82.8 | 82.5] 79.4] 77.8 
1895. ...| 99.3 |102.5 | 96.4 | 95.5 || 1902...) 87.5 | 86.5 | 84.3 | 79.6 |] 1909....| 89.3 | 844] 74.6] 73.8 
----| 92.4 | 96.0 | 91.0 | 90.5 |} 1903...) 79.4 | 78.7 | 80.1 | 80.8 |} 1910....| 85.4 | 79.3 | 78.2] 80.3 
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Average farm price of corn per bushel, on the first 


F AGRICULTURE. 


of each month, 1909-1910. 


= North South N. Cen. N. Cen. South 
Unie Atlantic Atlantic | States East |States West} Central pre Bel 3 
: States. States. | of Miss. R. | of Miss. R.| States. st 
Month. 
1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909.. 
Cts..| Cts..| Cts..| Cts.) Cts. |: Cts...) Cis..| Cts. | Cts. | Cts.) Cts. | (Gis) Cine 
VANUALY. .- 2 s< 62.3 | 60.7 | 72.5 | 72.3 | 81.8 | 78.5 | 56.3 | 59.2 | 54.9 | 53.1 | 72.4 | 64.8 | 90.7 | 79. 
February ..... 65.2 | 61.4 | 74.2 | 71.2 | 85.5 | 78.9 | 60.3 | 59.6 | 56.7 | 53.5 | 75.5 | 66.4 | 89.4] 78. 
March noc. os 65.9 | 64.7 | 76.0 | 74.2 | 87.5 | 82.1 | 60.5 | 63.0 | 56.2 | 56.4 | 78.2 | 70.2] 91.5] 84. 
IAT a2 Stoo es = 65.5 | 67.5 | 76.2 | 75.6 | 88.8 | 85.3 | 58.7 | 65.0 | 55.5 | 58.8 | 79.7 | 74.7 | 92.0] 88. 
IMB ee emcee 63.5 | 71.9 | 73.9 | 78.1 | 88.8 | 89.7 | 55.8 | 68.4 | 52.8 | 63.7 | 79.2 | 79.4 | 88.1] 94. 
A{tbietc ys DO eae oe 65.2 | 76.3 | 74.5 | 81.5 | 89.6 | 94.3 | 57.0 | 73.1 | 55.4 | 67.8 | 80.7 | 84.2 | 89.3] 95. 
Wyo hicies- ues 66.2 | 77.0 | 73.9 | 84.4 | 90.7 | 97.4 | 58.8 | 73.4 | 56.9 | 67.6 | 80.2 | 85.4] 85.1] 99. 
AUsust..2k22s2 67.2 | 75.2 | 74.9 | 83.2 | 90.4 | 96.3 | 60.4 | 72.8 | 59.1 | 65.5 | 79.1 | 82.3 | 84.2] 94. 
September. 66.3 | 71.0 | 75.1 | 79.0 | 89.4 | 93.5 | 60.6 | 69.4 | 58.4 | 61.4 | 75.7 | 76.6 | 91.5] 85. 
October.....-- 61.1 | 67.1 | 72.4 | 81.0 | 85.5 | 87.8 | 55.7 | 64.5 | 58.3 | 58.4 | 69.0 | 72.3 | 86.1] 85. 
November....| 52.6 | 62.2 | 65.5 | 73.7 | 76.1 | 82.5 } 47.6 | 55.9 | 44.0 | 54.1 | 61.2 | 70.8} 81.5] 84. 
December....- 48.8 | 59.6 | 61.0 | 71.8 | 72.9 | 80.3 } 41.7 | 53.5 | 40.1 | 52.3 | 58.7 | 69.2 | 76.5 | 82. 
WHEAT. 
Wheat area of countries named, 1906-1910. 
Country. 1906. 1907. 1908. 1909. 1910. 
NORTH AMERICA. 
Acres. Acres. Acres. Acres. Acres. 
mite States: qos dsha2 fee cc edat eteeeae 47,305,800 | 45,211,000 | 47,557,000 | 46,723,000 | 49,205,000 
Canada: in 
INGW? BLUNSWiGic. coast cossecscs cups 20, 800 20, 600 20, 200 19, 600 19, 500 
OMTANIO So eee = Ream tene eae te we se 959, 000 820, 700 812, 400 705, 800 729, 500 
Manitoba 3,141,500 | 2,789,500 | 2,957,000 | 2,808,000 3, 014, 400 
Saskatchewan 1,730,600 | 2,047,700 | 2,396,000 | 3,685,000 , 848, 000 
Alberta 177, 100 207, 900 1,000 385, 000 533, 000 
Other (a) 164, 000 153, 700 147,000 150, 400 
ete eet a 6,050,400 | 6,610,300 | 7,750,400 | 9,294,800 
Mexico (« (a) (2) @ | @ 
Argentina 14, 023,600 | 14,065,600 | 14,232,900 | 14,981,900 | 14,422,100 
Chile (a) (a) 1, 142,800 | 1,106,600} 1,179,300 
Uruguay 712, 800 623, 300 611, 800 683, 900 (2) 
EUROPE. 
Austria-Hungary: 
PPISELIB toe wets ace ets Noe oe aes 2,869,700 | 2,914,500 | 2,959,600 | 2,942,100 2,998, 800 
EUNGAY Propel jan = sa@his's<\sS-ceeee oe 8,785,400 | 8,069,300 | 8,715,000 | 8,036,500 8, 728, 700 
Groaiia-Sinvouta. 2: co suete sto k sa ae 735, 700 708, 000 758, 800 762, 200 804, 400 
Bosnia-Herzegovina.............-.-.-- 324, 400 247,900 272, 100 205, 100 247,100 
Total Austria-Hungary..........-... 12,715,200 | 11,939,700 | 12,705,500 | 11,945,900 |} 12,779,000 
Belplanns> paket dpe weer! eee Stls 370,800 | 392,500 | 377,600 (a) @) 
Bulvarigesss ter esee oes eect ce dtasarsue 2,494,800 | 2,414,700 | 2,422,700 | 2,570,200 2, 721, 800 
DWenmaneger es oe Seek eee ee fe mcceeet ese 100, 900 ' 100, 800 100, 800 103, 800 
TO eT hs tol os Sint oma aie pees tn tee Sel Gea (a) a (a) (a) (a) J 
(RVAMOG) Sette ce rate da anton ae cece xian beter as, eee 16, 103,200 | 16,253,200 | 16,220,800 | 16,299,300 | 16,120,100 
SROEWIAIV omens cat reats « oaaaiien = ctiseares eas 4,783,900 | 4,316,400 | 4,656,900 | 4,525,400 4, 800, 900 
COE Se Ss Re eNO Bis ie © (a) - (a) (a) (a) 7) 
Pere CRIN Nt Ute ba bate eaiateian wesstate 12,692,900 | 12,923,200 | 12,621,100 | 11,635,900 | 11, 758, 500 
RRAEUED REO SO sore wie wc cwic a auspie Wats wale wees urate a a) a) | a : 
hole | eR See” Minted te 140, 300 134, 500 139, 000 126,700 131, 900 
Lc hy SS ee Sram res Sore a 12, 400 12,400 12, 400 12,400 
Repel see ee NOLL ye ae ae a (a) (a) (a) (a) 
MIRE ia inisc Scrcicia Guide's. sa apMina ceases ale 4,998,500 | 4,236,100 | 4,452,000 | 4,173,000 4,814, 000 


_—o—oOoOoSS eee eee 


a No official statistics of area; estimates of production on p. 510. 
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Wheat area of countries named, 1906-1910—Continued. 


Country. 1906. 1907. 1908. 1909. 1910. 
EUROPE—Continued. 
Russia: Acres. Acres. Acres. Acres. 
USSR Oe ee 49,017,000 | 45,574,000 | 46,607,700 | 47,406, 400 
UNS ee ae oc asic ene an we cics 1,259,700 | 1,245,700 | 1,218,700 | 1,227,200 
wiortnern Caueasig....< .....--.-..--<-<< 8,304,300 | 8,124,900 | 7,958,600 | 8,376,800 
Total Russia (European)...........-. 58,581,000 | 54,944,600 | 55,785,000 | 57,010,400 
SEE eS kn ol nie tdeelas 921, 400 908, 400 931, 300 (2) (a) 
TS Se ee 9,298,300 | 9,137,700 | 9,283,000 | 9,347,200 9, 413, 200 
og) a) eee renee 212,100 216, 900 224,900 228, 600 222,400 
7 bs ba a eee { 106, 300 104, 800 104, 800 
aeney (nro pean). -. 25. ...225.-<....---- (a a) (2) (2) 1, 061, 200 
United Kingdom: 
Great Britain— 
OE SR ee 1,661,100 | 1,537,200 | 1,548,700 | 1,734,200 1,716,600 
LOPES ie eee 50, 100 48, 300 43, 400 49,700 52, 800 
UD UT UE a eee 44, 400 39, 900 34, 600 39, 600 39, 400 
co Se en 43,900 38, 200 36,700 43,600 47,600 
Total United Kingdom.............. 1,799, 500 | 1,663,600 | 1,663,400 | 1,867,100 | 1,856,400 
ASIA. 
British India, including such native States | Z 
Ol i.) (Al EeSS A ee eeee 26,357,400 | 29,212,500 | 22,824,500 | 26,149,300 | 27,919,400 
nS Sa ee eee Bae (2) (a) (2) (a) (2) 
Japanese Empire: } 
IRI ee ic oak cst secede | 1,086,100 | 1,088,400 | 1,101,800 | 1,107,900 (2) 
20 ge eee | (a) | (a) (2) (a) a) 
TRp eee (a) (2) (2) (2) (2) 
R : 
0 Se ee ee i. «2,237,600 | 2;016;200 | 2,155,200 | 3,322,200 |.....<.=.2... 
Jo: se. Se eee 3,806,000 | 3,868,300 | 4,470,700 | 5,073,100 |...........- 
Dog oS ae a ar 10, 000 8, 100 if 0,000) |. 3.5.5 2. 
Total Russia (Asiatic)............... | 5,053,600 5, 892/600 | 6,633,700 | 8,404,300 | 8,442,000 
Joa @ Es |) rr (a) (2) (2) (a) (2) 
AFRICA. 
ODD Oe <a) eS ee 3,315,400 | 3,257,400 | 3,597,000 | 2,814,200 3, 426, 500 
Egypt RE ere eS aia ic ais 5 a= ono a5 ns 1, 266, 500 1,264,600 | 1,212,600 1, 296, 700 1, 296, 700 
Sudan (Anglo-Egyptian).................- (a) (a) a (a) (a) 
dS eee 1,005, 700 1,099,600 | 1,087,300 999, 800 1, 112, 000 
Union of South Africa. ...................- (a) (2) (2) (2) a 
AUSTRALASIA. I 
Australia: | 
SJo pv hi TT A ee eee 119, 400 114, 600 82,500 80, 900 117, 200 
{ New Seabee WW alGh= 2-22 aoe wa 1, 939, 400 1,866,200 | 1,390,200 | 1,394,100 1,990, 200 
Victoria... .... Seen aaa ont we insln winia moe = a5 2,070,500 | 2,031,900 | 1,847,100 | 1,779,900 2,097, 200 
UA ines 1, 757,000 1,686,400 | 1,730,500 | 1,693,500 1,895, 700 
§ Western Australia. ...............-.--. 195, 100 250, 300 279, 600 285, 000 448, 900 
3 DD a dhe 2 ee oe eee ae 41,300 32, 800 30, 800 29, 100 37, 100 
Memipeoceralia] co... 222355225. 2... 6,122,700 | 5,982,200 | 5,360,700 | 5,262,500 | 6,586, 300 
Lo UG eS ee oe eee 223, 600 212,100 193, 000 252, 400 311, 000 
Mota Avntralasiae. <<... o.....-.- 6, 346, 300 | 6,194,300 | 5,553,700 | 5,514,900 | 6,897,300 


2 No official statistics of area; estimates of production on p. 510. 
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Country. 


NORTH AMERICA. 
United: States!.5..22. 29..2224.42- 


Canada: 
New Brunswick A en 


Manitobasse rire: 225. tee 


SOUTH AMERICA. 


Argentina 
Wilda. - f22teee.f.b eee 


EUROPE. 


Austria-Hungary: 
PARI, So Ree Sees oor er ees 
Hungary proper .:.--.---:--- 
Croatia-Slavonia.........---- 
Bosnia-Herzegovina.......-- 


Total Austria-Hungary. ..-. 


Peay eo ac cee oaee 
Monteneerom....2<-5<-----.2--26 


Norway... 
Portugal... ee 
ROWEIAMIA 2 Mee. f= -- sos ee 


aa: : 
SSA PLOPCL on0s sensed sce 
Poland 


United Kingdom: 
Great Britain— 
Mreland=... asso sence 


1908. 


Bushels. 


664, 602, 000 


349, 000 
18, 057, 000 
50, 269, 000 
34, 742, 000 
6, 842, 000 
2,175, 000 


112, 434, 000 


1909. 


Bushels. 


737, 189, 000 


395, 000 
16, 262, 000 
52, 706, 000 
85, 197, 000 
9, 579, 000 
2, 605, 000 


166, 744, 000 


371, 000 
17, 805, 000 
41, 159, 000 
81, 139, 000 
6, 593, 000 
2, 923, 000 


149, 990, 000 


192, 489, 000 
18, 967, 000 
7, 430, 000 


218, 886, 000 


62, 129, 000 
152, 205, 000 
13, 220, 000 
3, 023, 000 


855, 433, 000 


131, 010, 000 
19, 743, 000 
9, 000, 000 


230, 577, 000 


13, 393, 000 
36, 496, 000 


‘) , 
152, 236, 000 
200, 000 
5, 121, 000 
333, 000 
5, 000, 000 


54, 813, 000 


383, 016, 000 
21, 182, 000 
84, 964, 000 


489, 162, 000 
11, 495, 000 


119, 970, 000 


. 1906. 1907. 
Bushels. Bushels. 
735,261,000 | 634,087,000 

407, 000 411, 000 
22, 109, 000 18, 019, 000 
61,250,000 | 39,688,000 
37,040,000 | 27,692,000 

3, 966, 000 4,194, 000 
3, 000, 000 2, 687, 000 
127,772,000 | 92, 691,000 
12,862,000 | 10,000,000 
875, 895,000 | 736,778, 000 
134,931,000 | 155,993,000 
12, 157,000 15,776, 000 
4, 606, 000 6, 867, 000 
151, 694,000 | 178, 636,000 
58, 255, 000 52, 369, 000 
197, 409,000 | 120,509,000 
10, 351, 000 10, 170, 000 
2, 693, 000 2, 169, 000 
268, 708,000 | 185,217,000 
12,964,000 | 15,835,000 
39,109,000 | 23,545,000 
4,161, 000 4, 343, 000 
151, 000 140, 000 
324,919,000 | 376,999, 000 
144,754,000 | 127,843,000 
8, 000, 000 8, 000, 000 
176, 464,000 | 177,543,000 
200, 000 200, 000 
4,942, 000 5, 325, 000 
303, 000 290, 000 
9,000, 000 6, 000, 000 
113,867,000 | 42,257,000 
344, 765,000 | 340, 416, 000 
21, 152, 000 18, 173, 000 
85, 046, 000 79, 184, 000 
450,963,000 | 437,773, 000 
13, 211, 000 8, 375, 000 
140,656,000 | 100,331,000 
6, 650, 000 6, 279, 000 
4,000, 000 4,000, 000 
25, 000, 000 18, 000, 000 
57, 583, 000 53, 855, 000 
2,063, 000 1, 953, 000 
1, 308, 000 1, 138, 000 
1, 575, 000 1, 367, 000 
..| 62,529,000 | 58,313, 000 
1,810, 551, 000 
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F WHEAT—Continued. 
Wheat crop of countries named, 1906-1910—Continued. 


Country. 1906. 1907. 1908. | 1909. 1910. 
ASIA. 
British India, including such na- Bushels. Bushels. Bushels. Bushels. Bushels. 
~ tive States as report........... 319,952,000 | 317,023,000 | 227,983,000 | 284,361,000 357, 941, 000 
OE oy ee 2,410, 000 | 2, 636, 000 2, 601, 000 2, 600, 000 2, 600, 000 


Total Russia (Asiatic) 
= Turkey (Asiatic)...............- 


4 Total 


AUSTRALASIA. 


Australia: 
P ODAC GO a 


ui 
New South Wales........... 
Lt OS ee eee 


Total Austrafia............ 70,680,000 | 68,515,000} 46,063,000 | 64, 663,000 93, 263, 000 
yr =e eee 7, 013, 000 5, 782, 000 5, 743, 000 9, 049, 000 8, 934, 000 


Total Australasia.......... 77, 693, 000 74, 297, 000 51, 806, 000 73, 712, 000 102, 197, 000 
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WHEAT—Continued. 
Acreage, production, value, prices, and exports of wheat in the United States, 1849-1910. 


Aver- Chicago cash price per 
age bushel, No. 1 northern. D b 
A farm ‘omestic | Per 
ver- A exports, in- 
35 : Ser’ Farm value May of pda “a 
Year. | , Acreage | yield) Production. )),.;shel/ December 1.| December. | following | °U®, fiscal | orop 
harvested. | per De- : ear year be- 
acre. ae Legeais ginning oe 
. ele DOEE- 
ber 1 ed. 
Low. | High.} Low. | High. 
Acres Bush.| Bushels. | Cents Dollars. Cts. | Cts. | Cts. | Cts. | Bushels. | P.ct. 
RAG ia eS tase esr ilee eens 100;486; 000"). 202 |e coo eal eee ee aoe alse eee 7, 535, 901 1D 
TGC om (teasers sete | I ees 173,105,000: bacs sceleiee concn <2 oes ae cess [nee oe eee Seen 17, 213, 133 9.9 
1866....| 15,424,000 | 9.9 | 152,000,000 | 152.7 | 232,110,000 | 129 | 145 | 185 | 211 | 12,646,941 8.3 
1867....| 18,322,000 | 11.6 | 212,441,000 | 145.2 | 308,387,000 | 126 | 140 | 1384 | 161 | 26,323,014) 12.4 
1868....| 18,460,000 | 12.1 | 224,037,000 | 108.5 | 243,033,000 | 80 88 87 96 | 29,717,201) 13.3 
1869....| 19,181,000 | 13.6 | 260,147,000 | 76.5 | 199,025,000 | 638 76 79 92 | 53,900,780 | 20.7 
1870....} 18,993,000 | 12.4 | 235,885,000 | 94.4 | 222,767,000 | 91 98 | 113 | 120 | 52,574,111} 22.3 
1871....| 19,944,000 | 11.6 | 230,722,000 | 114.5 | 264,076,000 | 107 | 111 | 120 | 143 | 38,995,755 | 16.9 
1872....} 20,858,000 | 11.9 | 249,997,000 | 111.4 | 278,522,000 | 97 | 108 | 112 | 122 | 52,014,715] 20.8 
1873....] 22,172,000 | 12.7 | 281,255,000 | 106.9 | 300,670,000 | 96 | 106 | 105 | 114 | 91,510,398 | 32.5 
1874....| 24,967,000 | 12.3 | 308,103,000 | 86.3 | 265,881,000 | 78 83 78 94 | 72,912,817 | 23.7 
1875....| 26,382,000 | 11.1 | 292,136,000 | 89.5 | 261,397,000] 82 91 89 | 100 | 74,750,682 | 25.6 
1876....| 27,627,000 | 10.5 | 289,356,000 | 97,0 | 280,743,000 | 104 | 117 | 180 | 172 | 57,043,936; 19.7 
1877....] 26,278,000 |.13.9 | 364,194,000 | 105.7 | 385,089,000 | 103 | 108 98 | 113 | 92,141,626] 25.3 
1878....| 32,109,000 | 13.1 | 420,122,000 | 77.6 | 325,814,000} 81 84 91 | 102 {150,502,506} 35.8 
1879....| 32,546,000 | 13.8 | 448,757,000 | 110.8 | 497,030,000 | 122 | 1334 | 1124} 119 |180,304,181 | 40.2 : 
1880....| 37,987,000 | 13.1 | 498,550,000 | 95.1 | 474,202,000 | 934 | 1092 | 101 | 1128 |186,321,514| 37.4 
1881....| 37,709,000 | 10.2 | 383,280,000 | 119.2 | 456,880,000 | 124% | 129 | 123 | 140 /121,892,389| 31.8 
1882....| 37,067,000 | 13.6 | 504,185,000 | 88.4 | 445,602,000 | 913] 942 | 108 | 1132 |147,811,316 | 29.3 
1883....| 36,456,000 | 11.6 | 421,086,000 | 91.1 | 383,649,000} 948] 994] 85 94% |111,534,182 | 26.5 
1884....| 39,476,000 | 13.0 | 512,765,000 | 64.5 | 330,862,000 | 694] 762] 852] 902 132,570,366 | 25.9 
1885....| 34,189,000 | 10.4 | 357,112,000 | 77.1 | 275,320,000 | 82g] 89 724 | 79 | 94,565,793 | 26.5 
1886....| 36,806,000 | 12.4 | 457,218,000 | 68.7 | 314,226,000] 753 | 794] 802| 88} |153,804,969{ 33.6 
1887....] 37,642,000 | 12.1 | 456,329,000 | 68.1 | 310,613,000 gee 794} 812] 89% |119,625,344) 26.2 — 
1888....] 37,336,000 | 11.1 | 415,868,000 | 92.6 | 385,248,000 | 968 | 1053 | 774) 954 | 88,600,743 | 21.3 
1889....| 38,124,000 | 12.9 | 490,560,000 | 69.8 | 342,492,000} 762] 804] 89%] 100 |109,4380,467 | 22.3 
1890....| 36,087,000 | 11.1 | 399,262,000 | 83.8 | 334,774,000 | 874 | 922] 98% | 1084 |106,181,316| 26.6 
1891....] 39,917,000 | 15.3 | 611,780,000 | 83.9 | 513,473,000 | 892] 93%] 80 852 |225,665,811 | 36.9 
1892....| 38,554,000 | 13.4 | 515,949,000 | 62.4 | 322,112,000 | 694] 73 684 | 76% |191,912,635 | 37.2 
1893....| 34,629,000 | 11.4 | 396,132,000 | 53.8 | 213,171,000} 59 644 | 522] 604 |164,283,129] 41.5 
1894....]} 34, 882,000 | 13.2 | 460,267,000 | 49.1 | 225,902,000} 52: 638 | 602 | 85% 144,812,718} 31.5 
1895....| 34,047,000 | 13.7 | 467,103,000 | 50.9 | 237,939,000 | 532] 642 | 57%] 67% |126,443,968 | 27.1 
1896....| 34,619,000 | 12.4 | 427,684,000 | 72.6 | 310,598,000} 748 | 932 | 682} 97% |145,124,972| 33.9 
1897....| 39,465,000 | 13.4 | 530,149,000 | 80.8 | 428,547,000} 92 | 109 | 117 | 185 /217,306,005} 41.0 
1898....] 44,055,000 | 15.3 | 675,149,000 | 58.2 | 392,770,000 | 622 | 70 682 | 79% |222,618,420 | 33.0 
1899....| 44,593,000 | 12.3 | 547,304,000 | 58.4 | 319,545,000] 64 694] 638 | 674 |186,096,762 | 34.0 
1900....| 42,495,000 | 12.3 | 522,230,000 | 61.9 | 323,515,000 | 694| 748{ 70 75% }215,990,073 | 41.4 
1901....| 49,896,000 | 15.0 | 748,460,000 ; 62.4 | 467,360,000 | 73 793 | 722 | 76} (234,772,516) 31.4 
1902....| 46,202,000 | 14.5 | 670,063,000 | 63.0 | 422,224,000 | 71% | 772} 74%] 80% |202,905,598 | 30.3 
1903....| 49,465,000 | 12.9 | 637,822, 69.5 | 443,025,000 | 772] 87 872 | 1014 |120,727,613 | 18.9 
1904....| 44,075,000 | 12.5 | 552,400,000 | 92.4 | 510,490,000 |} 115 | 122 892 | 113} | 44, 112,910 8.0 
1905....| 47,854,000 | 14.5 | 692,979,000 | 74.8] 518,373,000] 824] 90 , 804] 874} 97,609,007} 14.1 
1906....| 47,306,000 | 15.5 | 735,261,000 | 66.7 | 490,333,000 |b 728 | 75 | 84 | 106 |146,700,425 | 20.0 
1907....| 45,211,000 | 14.0 | 634,087,000 | 87.4 | 554,437,000 |b104% |b109 |b103 |b1114 |163, 043,669 | 25.7 
1908....| 47,557,000 | 14.0 | 664,602,000 | 92.8 | 616,826,000 | 1064 | 112 | 1264] 137 |114,268,468 | 17.2 
1909....| 46,723,000 | 15.8 | 737,189,000 | 99.0 | 730,046,000 | 106 119} | 100 119} | 87,364,318 | 11.9 
1910....| 49, 205.000 | 14.1 | 695,443,000 | 89.4 


621, 443,000 | 104 110m | eee | eas eee 


a Census figures of production. >No. 2 red winter. 
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WHEAT—Continued. 


Acreage, production, and farm value December 1 of winter and spring wheat, by States, in 
1910, and United States totals, 1890 to 1909. 


Winter wheat. Spring wheat. 
Pisa pa Aver- Aver- a Aver- Aver- bs 
2 age age arm Produce. (eee arm 
ea Acreage. | yield Produc- farm value Acreage. | yield rOCue- arn: value 
ae = Gon. rice| Dee. 1. ner |: Son rice} Dee. 1. 
acre. ec.1. acre. ec. 1. 


267,000) 102° 272, 000 


7 
18.5| 2,053,000] 98 
17.8| 27,697,000] 92 
17.0} 2,074,000] 90 
17.4] 13,816,000} 92 
12. 8| 10,176,000) 97 
12.5] 5, 125.000] 102 
11.4] 7,433,000] 110 


21.2} 3,816,000 85 

13. 8| 25,130, 000| 87 
0 SD ee aera ee 7,221,000} 5.0) 36,105,000} 90 | 32,494,000 
. . 55 SS) Steeited Saeeieaiea eam teenage 3,650,000} 12.8) 46,720,000] 89 | 41,581,000 
100, 000} 16.5} 34,650,000} 80 | 27,720,000} ' 350,000) 13.9] 4,865,000} 80 | 3/892) 000 
300,000) 14.2] 61,060,000 84 | 51,290,000) 120,000; 8.4) 1,008,000| 84 847,000 
meeeenyet 2. Gi,-O/G00, C00» OB 4:8, OB, OOD ees. 22 fee Nc. .ce sn cfeeecccbessce ccacc 
eee a) 7 1d-fay OO On 1 an 4nd Opn i es cere So 
eee Tie Gl: toma ain | Ll ne lon. sok octane cchec se ckmadee 
5,000} 14.0 70,000) 116 Soi 1 PRE oo Oe ale a | CI Nate 2 9 
eee 50) 18, To 0. OS | TAM OO. cd fon own bocce ecco eee 
ete 1 21 Oh ant OOM eg) a na a cee eee ee ae 
a ee ee ie a es eee | ie ieee a ema seer o 
285,000) 22.0} 6,270,000} 86 | 5,392,000) 195,000] 22.0) 4,290,000] 86 | 3,689,000 
42,000} 25.0] 1,050,000] 95 998,000] 65.000} 25.0| 1,625,000] 95 | 1,544,000 
104,000, 23.0) 2,392,000) 82 | 1,961,000] 289.000] 21.9) 6,329,000| 82 | 5,190,000 
| Bie atad ad Egy NER ere 43,000] 20.0 860,000} 100 860, 000 
1 ray es cep Bae: AD | Pe 17,000} 22.3} — 379,000) 120 455, 000 
20.5] 3,178,000] 84 | 2,670,000} 100,000] 25.3] 2,530,000) 84 | 2,125,000 
Sy) TPES ates 40,000] 29.0} 1,160,000} 109 | 1,264; 000 
23.7| 8,176,000] 72 | 5,887,000] 217,000] 20.4| 4,427,000 72 | 3) 187,000 
20.5] 13,858,000] 78 | 10,809,000} 810,000} 14.5| 11,745,000] 78 | 9,161,000 
23.7| 11,068,000) 84 | 9,297,000) 297,000} 18.0] 5,346,000] 84 | 4,491,000 


15. 8/446, 366, 000) 102. 9/459, 154, 000/18, 393,000] 15. 8/290, 823,000) 93. 1/270, 892, 000 
14. 4'437, 908,000} 93. 7!410, 330, 000/17, 208, 000! 13. 2/226, 694,000! 91.1 
14. 6/409, 442,000] 88. 2/361, 217, 000/17, 079, 000| 13. 2/224, 645,000] 86. 0/193, 220, 000 


16. 7/492, 888,000} 68. 3/336, 435, 000/17, 706,000) 13. 7/242, 373,000) 63. 5|153, 898, 000 
14. 3/428, 462,000} 78. 2/334, 987, 000|17, 990,000) 14.7|264,517,000} 69. 3/183, 386, 000 
12. 4/332, 935,000) 97.8)325, 611, 000/17, 209,000] 12. 8/219, 464,000) 84. 2/184, 879, 000 
12. 3399, 867,000} 71. 6/286, 243, 000/16, 954,000) 14. 0/237,955,000} 65. 9/156, 782, 000 
14. 4/411, 789,000} 64. 8/266, 727, 000)17, 621.000} 14.7/258,274,000) 60. 2/155, 497, 000 
15. 2/458, 835,000) 66. 1/303, 227. 000/19, 656,000) 14. 7/289.626,000} 56. 7/164, 133, 000 
13. 3/350, 025,000) 63. 3)221, 668, 000/16, 259,000) 10. 6/172, 204,000) 59. 1/101, 847, 000 
11. 5}291, 706.000) 63. 0)183, 767, 000/19, 235,000} 13.3/255, 598,000) 53. 1/135, 778, 000 
14. 9)382, 492,000) 62. 2/237, 736, 000/18, 310,000) 16.0)292, 657,000} 53. 0)155, 034, 000 
14. 1/323, 616,000) 85. 1/275, 323, 000/16, 539,000} 12. 5|206, 533,000} 74. 2/153, 224, 000 
11. 8/267, 934,000) 77.0)206, 270, 000)11, 825.000) 13. 5/159. 750,000} ~65. 3/104, 328, 000 
11. 6/261, 242,000) 57. 8/150, 944, 000/11, 438,000) 18. 0/205, 861,000} 42.3) 86.995, 000 
14. 0/329, 290,000) 49. 8/164, 022, 000)11, 364,000} 11.5/130,977,000} 47.2) 61,880,000 
12. 0/278, 469,000) 56. 3)156, 720, 000|11,511,000) 10. 2)117, 662,000) 48.0) 56,451,000 
13. 7/359, 416,000) 65. 1/234, 037, 000/12, 345.000} 12. 7/156, 531,000} 56.3) 88,075,000 
14. 7/405, 116,000} 88. 0/356, 415, 000/12, 393,000! 16. 7/206, 665,000) 76. 0/157, 058, 000 
10. 9/255, 374,000) 87. 5/223, 362, 000/12, 567,000} 11. 4/143, 890,000) 77. 4/111, 411,000 


1—70797°—xBx 1910——33 
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Acreage, production, value, and distribution of wheat in the United States in 1910, by States. 


[Quantity expressed in bushels, 000 omitted.] 


State, Territory, or 
Division. 


New Jersey 
Pennsylvania. .. .--- 


N. Atlantic 


Delaware 
Maryland 
WMirginia. 5.22528 .>,- 
West Virginia. .....-. 
North Carolina... --- 
South Carolina. ...-. 
Georgia 


Michigan....-....-- 
Wisconsin 


Missouri 
North Dakota... .... 
South Dakota. ...... 


N.C. W. Miss. R.. 


iKMontucky 2.2 .--=~'-'- 
Tennessee... -5.--=--- 
PATA DSTI NE Bis sere ce. <s 
ie 


Wyoming. Tae) 
Colorado 


Washington......... 
OTEPON = cous sea ceees 
Californig= cs. case=- 


Farm reserves 


Shipped out of 


of preceding Farm reserves 

Crop of 1910. year’s growth Marchhi county aes 

July 1— uu 
3 & 3% 
; he ; pes 
=| 12 = 12 
ee Sa S Sa 
Bush. |P.c.|P.c.| Bush. |P.c.|P.c.| Bush. |P.c.|P.c. 
18) 8.0/12.3 at teena) 
o| 1.5] 4.2 o| o| Oo 
547| 6.2) 6.2 3,150| 30} 20 
111,000 2,053) + 2,012;000/ —-124| 6.3| 6.0 620] 31| 22 
1,556,000| 27,697} 25,481,000] 1,576) 6.0| 8.1 9,695| 35| 26 
2,121,000} 40,569} 37,897,000] 2, 265| 6.1) 7.6 13, 468/33. 3124.3 
122,000) 2,074} 1,867,000 66| 4.0| 2.8 1,218] 58) 54 
794,000| 13,816} 12,711,000 —447| 4.0| 3.9 8,142] 59| 61 
795,000/ 10,176} 9,871,000; 354) 4.0) 4.7 3,060| 30| 34 
410,000] 5,125] 5,228,000/ 265] 5.5] 7.9) 816| 16| 15 
652,000| 7, 433| 8,176,000] 200) 3.7| 5.6 444 6| 6 
453,000/  4,983| 6,279,000| _—-103| 2.7| 3.3 50} 1] 2 
260,000} 2,730! 3,549, 000 49| 2.0) 3.4 gi} 3| 4 
3, 486,000|  46,337| 47,681,000] 1, 484| 3.9] 4.7 13, 811|29. 8132.9 
1,944,000| 31, 493} 28,344,000] 2, 047| 8.7| 8.7 15,435] 49| 42 
2)627,000| 40,981] 35,653,000] 1,822] 5.5] 6.0 21/730] 53| 47 
2) 100,000} 31,500] 27,720,000] 1,197] 3.8] 3.9 18,900] 60| 44 
869,000| 15,642} 13,921,000] 918) 6.3) 6.3 7,800] 50| 39 
191,000! 3,659 3,366,000| _—-219) 6.3) 8.1 828] 23] 17 
7,731,000| 123,275| 109,004,000] 6, 203| 5. 8| 6.3| 33, 344/27. 0|23.9| 64, 693152. 543.1 
5, 880, 000| , 94,080) 88, 435,000; 5, 551| 5.9] 8.2| 28,224] 30| 27] 61,165] 65| 67 
530,000| " 11,131| 9, 462,000|  484| 6.5| 5.6| 4,007| 36| 30] 5,772) 52] 33 
1,821,000] 25,130] 21,863,000] 1,657| 5.8] 5.1] 5,529] 22] 21] 11,546] 46] 44 
7,221,000 36, 105| 32; 494,000} 3,994 4.4] 4.0] 10,832] 30/ 21] 18,050] 50| 79 
3,650,000} 46,720} 41,581,000] 2,808) 5.9| 6.5] 11,680] 25] 25] 32,690! 70| 75 
2) 450,000| 39,515! 31,612,000] 3, 426| 6.9| 7.1| 13,040] 33] 28| 27,255] 69| 64 
4; 420,000 62,068] 52,137,000} 3,924] 4.5] 5.6| 12,414] 20] 20] 40,986] 66] 72 
25, 972,000| 314,749] 277,584,000! 21,844| 5.4| 5.9] 85,726|27. 2/23. 5| 197, 464|62. 7/68. 4 
; 750,000; 9,600; 8,928,000! —-277| 3.5| 5.4] 1,824] 19] 20; 3,072! 32) 31 
910,000/ 10,647) 10,434,000 250| 3.0] 4.7| 2,449] 23] 21| 3:392| 32] 30 
130,000 1,560) 1,763,000 31| 3.0] 2.8] 250] 16| 18 64, 41 3 
5, 000 70 81, 000 o| 1.5/1.2) 21) 30] 11 gee ee} 
1,252,900] 18,780/ 18,404,000 —-101| 2.0) 3.4| 2,629] 14] 12] 7,896] 42| 24 
1,556,000} 25,363| 22,066,000 -282| 1.8| 4.4| 4,058] 16| 16] 15,748] 62] 60 
195,000! 2,710) 2,547,000: 69) 4.0! 5.4) 813] 30| 23] 324) 12! 7 
4,798,000| 68,730) 64,223,000 1, 010| 2.5] 4.4| 12,044|17.5|17.0| 30,497|44.3 38.2 
480,000| 10,560/ 9,081,000, 431| 4.0| 6.9| 3,062) 29| 29| 4,770] 45| 30 
107,000! 2,675] 2,542/000/ ~—«- 119] 5.2] 4.8] 802| 30) 29] 405) 15] 5 
393,000 8, 721/ 7,151,000, 732) 6.8| 6.7| 2,616] 30} 23] 4,350] 50| 51 
43, 000 800,’ 860,000, 20| 2:0] 4.5} 129] 15} 21; 108} 12] 5 
17,000 379, 455, 000) 20| 5.01 2.3} 53} 14) 15 80] 20) 8 
255,000/ 5,708) 4,795,000, -560| 9.2| 8.5| 1,884] 33| 34] 2,052] 36| 34 
40,000/  1,160| 1,264,000' —-103/10.0| 5.0] 348] 30; 21; 168] 14] 11 
562,000} 12,603; 9,074,000, _ 825| 5.7| 5.0| 2,773; 22} 22] 8,442) 67| 62 
1, 486,000] 25,603) 19,970,000, 1,753| 4.9| 4.2| 3,840] 15] 16] 18,432) 72] 77 
764,000] 16,414) 13,788,000 966] 5.9| 5.0| 2,134] 13] 16] 8,856] 54) 58 
950,000] 17,100) 16,074,000 404) 3.5] 5.0| 2,052] 12} 12) 11,115) 65| 64 
5,097,000] 101,783) 85,054,000, 5,933) 5.4) 5.2] 19, 693)19. 3/17. 6| 58, 778)57. 8160.5 
49, 205,000| 695, 443 621, 443, 000 38, 739| 5.3] 6.0|179, 690/25. 8|23. 3| 378, 711/54. 5157.0 
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WHEAT—Continued. 


Condition of the wheat crop in the United States on the first of months named, 1888-1911. 
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WHEAT—Continued. 
Average yield per acre of wheat in the United States. 


10-year averages. 


State, Territory, or Division. 1901. |1902. |1903. |1904. |1905. |1906. |1907. |1908. |1909. |1910. 
1866-|1876-|1886-|1896- 
1875. |1885. |1895. |1905. 


Bu. | Bu. | Bu. | Bu. || Bu. | Bu. | Bu.| Bu. | Bu. | Bu. moe cp Bu. | Bu. 


Meine. Lee Ae 13. 2| 13. 7| 15. 8| 22. 1]| 23. 9| 25.3] 25. 5| 23. 3| 23.01 24.8 
Wemiont, .cxck.. 1.00. oes 17.0| 16.8| 18.8] 21.2|| 18.7] 18.8] 20.9| 25.1] 18.8] 22.3 
ey a alee aa a Sa 14.1) 15.5] 15.4] 17.5) 13.1] 16.8] 17.8] 11.3] 21.0} 20.0 
Mew. Jerseys. t.< 328.052 14. 6} 13.3} 13.4} 16.1|] 16.8) 16.0} 14.0} 13.3) 16. 4) 18.3 
Pennsylvania.............. 13. 3] 13. 4| 13.6| 15.8]| 17.1| 15.8| 15.6] 14.1| 17.1] 17.7 
North Atlantic. ...... 13.7| 14.1] 14.1] 16.3|| 16.1] 16.1] 16.1| 13.5] 17.9] 18.2 
eee aaa ee 10.9| 12.5] 12.1] 16.0|| 18.5] 16.5| 10.2| 14.9] 13.8| 16.0 
Murylands.02,.2.-tdee 0: 10.6| 12.8] 13.3| 15.91] 17.2] 14.7] 12.5] 13.4] 16.3] 16.0 
Wireinla: es. cele g.3| 8.3} 8.8] 10.3] 10.9] 5.7| 8.7] 10.2] 11.4] 12.5 
West Virginia....-......... 10.3| 10.8| 10.3] 10.8]! 10.9| 7.7| 10.2| 10.1) 12.3] 12.7 
North Carolina............. 7.2| 6.6| 6.2| 7.5] 8.7| 5.3] 5.1| 8.6] 6.7| 9.1 
South Carolina... ..2.225.-2 - 6.0] 6.6] 5.7] 7.7]| 8.8] 5.6) 6.5) 8.1) 6.1] 9.3 
Georsla.ctJe :. fd basbceks 6.9] 6.9| 6.1] 7.9] 8.2] 6.0] 6.2) 8.8| 6.9] 10.0) 9 
South Atlantic 10.6|| 11.6) 8.6| 8.8| 10.5] 11.0] 12.4 
Oli. .c) Reh ae 13.8|| 15.3] 17.1| 13.7] 11.5] 17.1] 20.4 
Tndinna: wets. kee. 12.2\| 15.8] 16.0] 10.0] 9.2| 18.3] 20.7 
Illinois... 13.0|| 17.6] 17.9| 8.4] 13.8] 16.0] 19.5 
Michigan 13.8\| 11.1] 17.7] 15.5] 9.8) 18.5] 13.1 
Wisconsin 15. 7|| 16.1) 18.1) 15.6) 15.5) 16.6} 16.3 
"_-N.Central E.of Miss.R| 12.3] 13.9] 14. 2| 13.3\| 15.3/ 17.1] 11.6 11.7] 17.3) 19.1 : 
SErinesotarceacsna¥iee cet 15.0| 12.8| 13.7| 13.3) 12.9| 13.9] 13.1| 12.8| 13.3] 10.9| 13.0| 12.8) 16.8] 16.0 
Tense ck eed ae oe 12.6| 10.2| 12.9] 14.1|| 16.2| 12.7] 12.4] 11.6| 14.2}°15.7| 13.4] 17.2] 17.0| 21.0 
Wissoutles: (hc. 864o.004 12.8] 11.4| 12.8] 12.2|| 15.9| 19.9} 8.7| 11.7| 12.4] 14.8] 13.2} 10.0| 14.7| 13.8 
North Dakota, 0.4. co2e eee 14. 5| 12.2|| 13.1] 15.9| 12.7| 11.8] 14.0| 13.0] 10.0] 11.6| 13.7] 5.0 
South Dakotasc......scaueloe celeoaee 11.0] 11.1] 12.9| 12.9] 13.8] 9.6| 13.7| 13.4| 11.2| 12.8) 14.1] 12.8 
EET aa 14/8|"ii29] 10.8] 15. 4|] 17.1] 20.9] 15.7] 13.6] 19.4] 22.0] 18.1| 17.2] 18.8] 16.1 
Rees kre oy, ae 15.7| 13.9] 12.8] 13.7|| 18.5| 10.4| 14.1] 12.4| 13.9] 15.1] 11.0] 12.6| 14.4] 14.0 
N.Central W.of Miss.R| 13.1] 11.9] 13.0] 13.0|| 14.9| 14.7] 13.2] 12.0] 14.2] 14.2] 12.2) 12.7) 15.2) 12.1 
Kentudiy... 62022). 9.2| 9.7] 11.2] 11.2) 12.1) 9.3) 8.4] 11.4) 11.3) 14.1) 12.0| 11.6] 11.8] 12.8 
Wibpireds ees oe oc: cc 7.7| 6.6| 8.3| 9.5] 10.8) 7.2| 7.1| 11.5| 7.2] 12.5) 9.5] 10.0) 10.4] 11.7 
Mabiaaiatbe oes. 3. 76 6.41 6.9 9.1] 8.7] 6.0] 9.1] 10.3] 9.6] 11.0) 10.0) 11.5] 10.5] 12.0 
Mississippi... ....2..c...s. 9.21 6.2| 6.9 9.4) 8.8 8.0] 8.0] 8.8 10.8) 10.0) 11.0 14.5) 11.0] 14.0 
ts ee 128] 10.8] 10.4} 12.3) 8.9| 9.0] 13.4] 10.7| 8.9] 11.5] 7.4| 11.0] 9.1] 15.0 
Ginn: oa, | cise eo 11. 4| 14.1/| 15.8| 11.3] 14.5] 12.1/ 8.5] 13.7| 9.0] 11.6] 12.8] 16.3 
Wekansis de edocs 10/3] "72i] gi6} 9:1] 8.8| 9.1] 7.0] 10.1) 7.9| 10.8) 9.5) 10.0] 11.4] 13.9 
South Central........ 8.61 8.2] 9.7| 11.5) 12.1) 9.3) 11.4] 11.4| 8.8| 12.8] 9.7] 11.1) 11.3] 143 
Saat.) Sea re _....| 17.7] 19.8| 26.9|| 26. 5| 26.0] 28.2) 23.9] 23. 8] 24.0] 28.8] 24.2) 30.8] 22.0 
eS in! ET 17.0] 20.1] 22. 6|| 24.5| 23.51 20.9| 22.1) 25. 4| 28.7] 28.5] 25.4] 28.7] 25.0 
olordaash ete. sae cco 19. 1| 19.2| 23.1|| 24. 1| 18.0] 26.6] 22. 8| 25.0] 32.5] 29.0| 21.0] 29.5] 22.2 
New Mexico 13. 6| 14.7| 19.6l| 21.5| 17.1| 18.4| 12.8) 22.2| 25.0) 24.0] 25.0| 24. 5| 20.0 
Avizona........... 13.9| 15.2| 21.6|| 21.8] 18.7! 25.3] 25.5: 22. 4| 25.2! 25.9] 26.7! 25.0) 22.3 
Sigh. ois "| 48'0| 17.6] 23.4|| 20.5] 21.2! 22.6] 26.6) 26. 4| 27.4] 28.8] 26.5| 25.9] 22.4 
Nevada....... 18.1] 17.4| 25.9] 25.1] 27.1] 27.6] 26.2) 27.0] 31.5] 32.0] 30.0) 28.7) 29.0 
(2 eh SC a 17.2! 18. 4| 23.8|| 21.2] 22.1] 21.1] 22.9] 28.2] 24. 4| 25.3] 28.2| 27.8] 22.4 
Washington 16. 3| 17.6] 23.0|| 29.1| 22.2] 20.3] 22.2) 24.6) 20.8] 26.0] 18.8) 23.2) 17.2 
Gieeane ese ke bles “9| 17.5] 16.7| 18.4|] 21.1] 20.0! 18.2| 19.0] 18.6] 20.0] 23.4] 20.8) 20.2) 21.5 
California...... Sh Gunes. 3 14.8| 13.0] 12.4| 11.3] 13.0] 10.9| 11.2] 10.8) 9.3] 17.1) 15.0] 14.6| 14.0] 18.0 
Far Western.......-. 15.4| 14.3| 13.9| 16.8] 19.2| 16.8| 16.9] 18.1) 18.2] 20.8| 22.6) 20.2) 22.9] 20.0 
United States........ 11.9| 12.3] 12.7] 13.5|| 15.0] 14.5) 12.9| 12.5] 14.5] 15.5| 14.0] 14.0) 15.8] 14.1 
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WHEAT—Continued. 


Average farm value per acre of wheat in the United States December 1. 


10-year averages. 


oS) a 

tory, or Di- : 1901. | 1902. | 1903. | 1904. | 1905. 
vision. 1866- | 1876- | 1886- | 1896- 
1875. | 1885. | 1895. | 1905. 


1906. | 1907. | 1908. | 1909. | 1910. 


Dollis .|Dolls .| Dolls .|Doils .|| Dolls . —_ press Dolls. Dolls .| Dolls .|Dolls .| Dolls .| Dolls .|Dolls. 
Maine. ....t.< 5 16. 43] 21. 22]] 23.18) 23.28) 24.99) 24.23) 24.38] 25.05) 26. 50] 24. 50} 28.11) 30.22 
Vermont..... 18.05] 20. 14}} 17.58] 20. 49 19. 85| 28.36) 16.92) 19.18) 23.00] 23.00} 30.00) 30.00 
New York.... 13.24] 14.70)| 10.74) 13.27) 14.42) 12.32) 18.06] 16.40) 17.13) 17.32] 23.31] 22.75 
New Jersey. J. 11. 52] 13. 36)| 12.10) 12.16) 11. 48 iia 63) 14. 43] 14.64) 18.13] 17.47} 19.51} 18.13 
Pennsylvania. 11.15} 12. 64/| 12.31) 11.53) 12.32) 15.23) 14. 88) 13.45) 17. 86] 18.32] 18.53] 16.38 
N. Atlantic. 11. 76} 13. 28}| 11.95} 12.00) 12.82) 14.60) 15.59] 14.17) 17.76) 18.14] 19.59] 17.87 
Delaware. .... 9. 68} 12. 80]] 13.13] 12.38] 7.96) 16.09} 11.32] 11.36] 19.88] 15.00) 14.56] 15.30 
Maryland....- 10.77| 12. 72)| 12.21) 10.58} 9.88) 14.20) 13.37] 11.36) 18.24] 16.07) 15.95) 16.01 
Virginia...... 7.04} 8.34]| 7.96) 4.50) 7.31) 11.12) 10.03] 10.12) 12.25] 11.51) 12.88] 12.42 
W. Virginia... 8.24} 8.96]| 8.39) 6.31) 8.67) 11.01) 10.95) 10.29) 12.20) 13.39) 14.69} 12.75 
N. Carolina. -. . 5.46} 6.82)) 7.13) 4.88) 4.95) 10.23) 6.83) 8.46) 10.16) 10.70) 12.06) 12.54 
§. Carolina... 5.70} 8.O1]] 8.62} 5.71) 6.56) 10.21) 6.77) 10.23) 10.20} 11.70) 14.60) 13.86 
Georgia....... 5.92) 7.90)) 7.71) 5. 88) 5.95) 11.09} 7.38) 10 20 10. 35) 11.13) 14. 50) 13.65 
S. Atlantic... 7.44) 8.91} 8.93) 6. 86, 7.49| 11. 82) 9. 86] 10.22) 13.93) 12. 84) 14.06) 13. 68 
OT amas 10. 66) 10. 76)} 10. 86} 12. 14) 10.96) 12.65 14.02) 14.48 15.00) 15.84) 17.61) 14.58 
Indiana...... 9.73) 9.39)) 11.06) 10.88) 7.80) 9.75, 15.01) 14.49) 12.67) 16.27| 16.83) 13.57 
oc ai 9.87} 9.62)} 12.14) 10.56) 6. a 13. 94) 12.96) 13.46, 15. 66) 12.61) 18.10) 13.20 
Michigan..... 10.95) 10. 63}} 7.88} 12.21) 11.94) 10. 58) 14.61) 9.43) 13.19) 17.46) 21.06) 16.02 
Wisconsin... 8. 84) 11.15)} 10. 48) 11.61) 11. 22| a5: 18) 12. 65) 11. 73) 12.95) 16.73) 18.69) 17.62 
N._ Central 
E.Miss.R. 10.11) 10.17)} 10.70} 11.38) 9. 00) 12.27, 14.00} 13.44) 13.94) 15.21) 17.93) 14.10 
Minnesota... . 8.77| 8.78]| 7.74] 8. 48) 9.04) 11.14) 9.44) 7.08] 11.96] 12.03] 16.13] 15.04 
CT en a 8.26] 9.02|} 9.75] 6.96) 7.69] 10.48) 10.08) 10.07) 11.03] 15.17] 15.77 17.85 
Missouri... ..- 8.19) 8. 66)} 10.97) 11.54) 6.18) 11.23) 9.80) 9. 92) 11.09} 9.30) 15.43) 12.01 
North Dakota 7.10} 7.56)} 7.07) 9.22) 8.00) 9. 56) 9.66) 8.19) 8.70} 10.67) 12.60) 4.50 
South Dakota 5.50) 6.77]| 6.84) 6.95) 8.56) 7.58) 9.18) 8.17] 9.97} 11.78) 12.69] 11.39 
Webraska..... 6.05} 9.09]] 9.23] 10.23} 8.47) 11.83! 12.81] 12.54) 14.31] 14.47] 16.74] 12.90 
SCnrisas,...5.. 7.68} 8. 63]} 10.92) 5.73) 8.33] 11.06) 9. 8.75) 9.03) 11.06) 13.85} 11.80 
N. Central 
W.Miss.R. 7.70| 8.29]| 8.63} 8.34) 8.23) 10.38) 9.94] 8.69) 10.44] 11.47] 14.30) 10.69 
Kentucky.... 8.18] 8.74] 8.71] 6.88] 6.80) 12.43) 9. 10. 29) 11.04) 11.37) 13.10) 11.90 
Tennessee. ... 6.22} 7.88]} 7.99] 5.47) 5.96) 12.77) 6. 9.75) 9.02) 9.90} 11.96} 11.47 
Alabama..... 6.69| 8.64]| 7.66) 5.58) 8.65) 11.85) 9. 10. 34) 10.51) 12.29) 13.65) 13. 56 
Mississippi - - - 6.42} 8.37|]| 7.57| 6.80) 7.44] 8.89) 10. 8.70} 9.50} 14.00} 13.00] 16.20 
ae 8.11) 9.84) 6.94] 6.93) 10.45) 11.77) 7. 8.85) 7.33] 10.78) 10.74] 14.70 
JSST a. a es 5.70} 9.31]} 10.07) 6.60) 9.24) 11.35) 5. 7.66) 7.47) 10.21) 12.93) 14.18 
Arkansas..... 6.79} 6.92)) 6.86) 6.10] 5.46) 10.20) 7. 8.10} 9.03) 9.50) 12.54! 13.06 
S. Central... 7.28) 8.68]} 8.52) 6.45) 8.36] 11.83) 7.29) 8.87) 8.86) 10.53) 12. 40} 13.39 
Montana....../.....-. ; 14. 45) 18. 02}} 17.76} 16.12) 18.61] 21.28) 16.90} 15.36] 23.33] 20. 82) 26.75) 18.92 
Wyoming... -}.....- k 13. 67| 16. 50}| 16.91) 19.04} 15. 47} 19. 89] 18.29} 20.95} 21.93) 21. 56) 28. 42) 23.76 
La ee M 13. 25} 15. 48}) 16.15) 13. 50] 17. 56) 22.75) 17. 50) 21.13) 22.62) 18. 48} 27. 41) 18.20 
New Mexico. .|...... 6 12.05} 14. 90}} 15. 48) 14.71) 13. 80} 13.57) 19.98} 20.75) 22.33) 23.51] 28.66} 20.00 
LA Co a a aes “ 12. 31] 19. 44/| 18. 53) 19.64} 23. 53] 28. 82) 26.21) 25.96) 27.20) 32.00) 34.75) 26.76 
2 Stn eae ee : 11. 44) 15.91|) 14.35) 16.11) 18.08} 22. 88) 17.69) 17.81} 21.31) 22.51] 23.32) 18.80 
Nevada... .... A 13. 40] 22. 02|! 22.09] 25.56) 27.32] 24.10] 20.79] 26.77) 33.27] 33.91] 29.83] 31.60 
ja TT Re ae a E 12.70) 14. 99}) 12.93) 15. 44] 15. 86} 18.34) 18. 49} 14. 66) 16.92} 20. 83) 24.20) 16.15 
Washington..|...... : 10.91} 14. 26]} 13.67) 14.44] 14.04] 17.77) 16.13} 12.91) 19.48) 15.40) 21.61) 13.44 
creeon.....- 11.02} 12.14}) 11.37) 13.37) 13.98} 15.37} 12.68} 13.26] 18.29) 17. 48} 18. 80} 18.05 
California... - 8.80} 8.59} 7.80) 8. = 9.74) 9.50} 7.63} 12.82) 14.70) 14.89) 15.54! 16.92 
Far West- | 
GE~ 2.52. - 9. 62) 11. 66 | 10. 83} 12.03} 12.92) 15. 10) 12. 82) 14.06} 18.19} 17.31) 21.55) 16.69 
United States 8.67} 9.37 | 9.37] 9.14} 8.96) 11.58) 10.83) 10.37) 12.26] 12.97] 15.62) 12.63 
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WHEAT—Continued. 
Average farm price of wheat per bushel in the United States. 


are FTES ecpaaee 1, Price December 1, by years. Price bimonthly, 1910. 
Territory, z 
ae 4 
Division. | d.5 | d13 |b 15/4 35 |190111902!1903) 1904 |1905|1906|1907|1908) 1909] 4 
BS | $508 || = 
re ret iSeine 
Cts.| Cts.| Cts.| Cts. | Cts.| Cts.| Cts.| Cts.| Cts. | Cts. 
97| 92) 98] 104) 106} 101} 101) 104; 110} 108 
94) 109} 95) 113) 90} 86) 100) 99} 120) 110 
82} 79} 81] 109) 86} 82} 99) 99) 111) 115 
72| 76} 82) 110) 88} 80) 98] 101} 109) 116 
72| 73} 79) 108) 87| 76) 96) 99] 109) 116 
N. At- 
lantic.|139. 4/113. 3/83. 4/81. 5/74. 2/74. 7/79. 8)108. 3/86. 9/77. 7/96. 7/99. 1)109. 5)115. 8 
Meleen aaa 141] 114} 80) 80) 71) 75) 78) 108) 82) 71) 97) 100} 104) 114 
Md ee Secs 140} 112) 81] 80} 71) 72) 79} 106) 82) 71) 96) 98) 110) 117 
Wiesesn eae 131] 106} 80} 81) 73) 79} 84) 109) 88} 81] 98) 101) 115] 119 
W. Va...-| 123} 102) 80} 83) 77} 82) 85) 109) 89) 81) 100} 103) 113] 116 
Wa Glsce os 136} 112) 88] 91) 82} 92) 97] 119) 102) 93) 107} 107); 127| 129 
SSC2os-2- 178} 136} 100} 104} 98) 102} 101) 126) 111} 110) 120) 130) 146) 134 
Ga 152} 124) 97] 100) 94) 98) 96) 126) 107} 102) 115} 121) 145) 1438 
S. At- 
lantic.|135. 8/111. 2/82. 7/84. 1/77. 1/80. 2/85. 4/112. 1/89. 6/82. 7/97. 2)104.4/119. 5)121. 9 
@hiotes = 120} 102} 74| 78} 71) 71) 80) 110) 82) 71) 92) 99) 112) 117 
Ind: os-- lil 96| 70| 77} 70} 68] 78) 106) 82] 70} 88] 98) 110] 117 
Tess aecre 98} 91] 69) 74} 69} 59) 75) 101] 81) 69) 87| 97} 104 111 
Mich. .... 121 99| 74| 77} 71} 69) 77| 108) 79) 72) 91) 97) 112) 116 
Wis. a2. 88; 89] 68) 71} 65} 64) 72) 98] 76) 72) 92) 92) 96) 105 
INenCs 

E. of 

Miss. 

River|106. 6| 95. 8)71. 2)76. 5/69. 8/66. 5/77. 4/104. 7/80. 9/70. 3/88. 1/97. 7/108. 2/114. 8 
Minn....-. 74 79| 64) 66) 60} 61) 69 87| -71) 65] 92) 94) 96) 103 
TOW: =. == 74| 77\ 64! 64| 60) 55} 62) 90) 71) 64) 82) 88 93 
Mo-=.--..-| 103) 987] 64) 71; 69) 58) 71 96} 79} 67| 84} 93) 105) 111 
INES Koel ottec | aaae 49| 62| 54) 58) 63 81; 69] 63) 87] 92) 92) 100 
Selb Dick one eee Bess 50] 61) 53} 57) 62) 79] 67] 61) 89) 92) 90 
Nebressa- 68 69} 56) 59} 54] 49) 54 87| 66) 57) 79) 84 89 
Jeagnsoscee 98| 74) 60) 63] 59] 55) 59) 89) 71) 58] 82) 88 96) 101 

Ne ac. . 

W.of 

Miss. 

River! 78.9] 78. 4/59. 2/63. 8/57. 9/56. 7/62. 4) 86. 4/70. 0/61. 4/85. 6/90. 3) 94. 1/100. 4 
ayer as 115} 95) 73] 78) 72) 74) 81! 109} 87} 73) 92) 98) 111) 116 
(Renn cae <6 117} 97} 75} 83) 74) 76} 84) 111) 91) 78) 95) 99) 115) 121 
BC ears 137} 117} 97) 95) 88] 93) 95) 115) 101} 94] 105) 107} 1380) 125 
MISS? ice 152} 127: 93) 89] 86) 85} 93) 101) 95) 87} 88} 103! 121)..... 
INGK eitenc 138} 103} 78} 80; 78) 77) 78) 110) 88) 77) 99) 98) 118) 118 
Oma Re ateeeal eos se 50| 66) 64) 59) 64) 94] 70) 56} 83] 88) 101) 104 
ATK erase 131} 102} 79} 76) 78) 67) 78} 101) 90) 75} 95) 95) -110) 112 

S. Cen.|119.7| 98. 5/75. 0/75. 5/70. 4/69. 2/73. 3/103. 9/82. 8/69. 2/91. 3/94. 9|109. 2)112. 5|113. 3/107. 5|100. 0} 96.1) 93. 4 
Mont: o---|-.2e5 96| 73) 67| 67) 62) 66) 89) 71) 64| 81) 86) 87 
WiyOeserccta: 93} 68] 73) 69) 81) 74) 90) 72) 73) 77| 85) 99) 101 
Colozssecs|- cane 93] 69] 67] 67] 75) 66} 91) 70} 65) 78} 88} 93 
IN. Mexc. alesse 112) 82) 76| 72) 86} 75) 106) 90} 83) 93] 94) 117] 128 
ATIZE. conn | as cee 104} 81} 90) 85) 105) 93)! 113) 117] 103} 105) 120) 139) 140 
LUjL 8 «RS Pee 82| 65) 68) 70} 76) 80} 86) 67) 65) 74) 85) 90) 101 
INGV:.-3= =. 162} 107) 77) 85} 88] 98) 99} 92! 77] 85) 104) 113) 104) 120) 
Tasho.5-5s|2.2-< 94) 69) 63) 61) 70) 75} 80) 66) 60) 67} 74) 87 
AEST eet ier 75| 62) 62) 47) 65) 69) 80} 66) 62! 75) 82) 93] 101 
Oreg... 86] 83] 66) 66] 54) 67| 77; 81) 68] 66) 78) 84) 93) 101 
(C7) ae 113} 100) 71) 76) 60) 80) 87} 88) 82) 75) 98} 102) 111) 113 
Far 
West.|110. 3] 95. 3/69. 2/69. 4/56. 4/71. 7/76. 4| 83. 6/70. 3/67. 4/80. 6/85. 7) 94. 0/100. 2/101. 1] 94. 0} 90.1) 86.0) 83.6 
U.S...|108. 6) 92. 6/68. 3/69. 4/62. 4/63. 0/69. 5| 92. 4/74. 8/66. 7/87. 4/92. 8 99. 0/105. 0|104. 5| 97.6) 98.9] 93.7) 89.4 
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WHEAT—Continued. 
Wholesale prices of wheat per bushel, 1897-1910. 


Detroit. San Fran-- 


New York. | Baltimore. | Chicago. St. Louis. 


cisco. 
No. 1 Cali- 
No. 2red | Southern, |No. 1 north- : 
winter. | No. 2red. \ernspring.a| No. 2 red. 0D Ibe 


Low. |High.| Low. |High.| Low. |High.| Low. |High.| Low. |High.| Low. |High .| Low. |High. 


2 nS 1074/$1. 21313 
; Tae s 654 155 | 1.083 


1 
1 
4/864 i 

bee ei 7 
tie got] 08 904 i 
sega 733| 94h -05,/ 1 
or ee 1 
1 


RSHRSIRSS 


August. .-...-- 
September. --- 55 
October. ...... . 60 
November. ... 3 1084) 973) 102%]......].-..-. + ¢ 1.65 | 1. 
December.....| 1044) 109} 973) 1043)....../...... 1.60 | 1.77 
80} 1164} 74] 111} 119} 1. 224) 1. 804 
100 soa O42) 104 te 2-5. 1.60 | 1.724 
al 104 oy ie i a 1.55 | 1.70 
dei] 109i] 934] 1005 1:60 | 1.70 
933) 1 : 
BOG} TUG) 97a 103 |... 2 4}-<e--- 1.633) 1.75 
953} 103 89 99 1.60 | 1.723 
1023} 91 99 1.60 | 1.70 
998) 1053] 96 998 1.65 | 1.724 
1023) 110 967) 1044 1.65 | 1.774 
1063) 11 1014; 1034 1.623] 1.75 
November..-..} 1094) 1144) 1014) 105% 1.65 | 1.724 
December.....} 1073} 115 | 1013) 1063 1.65 | 1.724 
2 ae 953! 115 89 | 1063 1.55 | 1.774 
antares: 1.70 | 1.75 
lanuary.-..--- ‘ : 
February. ...- 1.724] 1.95 
MANCHA n225--.- 1.85 | 2.05 
Apr seaie< <= 1.974] 2.15 
iraeeen te =. 2 2.10 | 2.15 
DUNG Screen <x 2.10 | 2.15 
Uae 2.05 | 2.15 
AUIPUSE- =.= --'-: 1.75 | 2.00 
September. ..- 1.65 | 1.80 
Sir ees A ee §| 1.65 | 2.00 
November. ... 1.80 | 1.90 
December... - 1.95 | 2.00 
Year....| 1064) 1503} 994 160 140 | 1043) 157 102 166 974; 1444) 1.65 | 2.15 
1910. o> |e ee cee eT ii eer |, See es Ee Lae 
January....... 127 131 1233) 128 1163; 124] 121 123 135 1108} 1163) 1.90 | 2.05 
February . ...- 128 | 130} 124] 1273 119 123 126 124 130 1104} 116%} 1.873) 2.00 
Maren ;. 2. =. 1244) 1294) 1183) 125 1183; 1163} 123 117 | 1274] 112] 1163) 1.75} 1.95 
April..........| 1123] 1233) 1053) 1194 1183} 106 | 118] 105] 122] 1063] 1164] 1.55 | 1.80 
BV seccss. 1064} 117 | 1044) 1098 11934, 103 | 114] 100} 123} 103] 1143) 1.50 | 1.58% 
MUNG 52s 5. = 104 109 94) 101 114 1044; 107 92 116 1023} 117 | 1.40] 1.50 
| hee ae 107 118 923; 104} 111 1294] 103 110 102 | 114% 113} 1294) 1.423) 1.70 
August.... 1063} 1123] 973) 106} 117)| 1253) 994) 1024) 98] 108] 109%} 123 | 1.60] 1.70 
September. - 101 | 108 99 | 1043) 111! 117 97 | 1024; 97] 105| 109] 115 | 1.50] 1.65 
October......-. 9. 104 904; 98% 103 | 114 933} 99 95 | 104] 102] 1123) 1.42%) 1.55 
November. . 944; 981) 884) 954) 101} 109 91 96 924; 99 993} 107 | 1.40} 1.50 
[suse 96 4} 953} 97) 104] 110 943} 963/ 94] 103 | 1008) 106 | 1.45} 1.524 
Year....| 944) 131 884; 128} 100} 1293) 91] 127 92} 135 9934} 1293) 1.40 | 2.05 


a No grade, 1897 to 1901. b No. 2 northern, 1897 to 1900. 
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WHEAT—Continued. 
Average farm price of wheat per bushel, on the first of each month, 1909-1910. 


A North South N. Cen. N. Cen. South 
United | Atlantic | Atlantic | States East |States West| Central Felngt 
: States. States. of Miss. R. | of Miss. R. States. 4 
Month. 

1910. | 1909. | 1910.'| 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. 

Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Ces. 
January....... 103. 4 | 93.5 {113.1 | 99.1 |120.9 |103.8 |112.8 | 97.2 | 98.5 | 91.5 |112.2 | 96.5 |100.0] 86.7 
February. ...- 105.0 | 95.2 {115.8 |100.1 {121.9 |105.3 |114.8 | 99.3 |100. 4 | 92.7 |112.5 | 97.7 |100.2} 90.8 
March.........|105.1 |103.9 |117.6 |109.5 |122.8 |114. 4 {114.0 |111.3 |100.1 | 99.9 |113.8 |103.3 |101. 2 | 101.2 
Wipril.2-es 2.356 104. 5 |107.0 |117. 2 |113.7 {121.2 |117.9 |110.7 {115.4 |100.3 |101.9 |113.3 [110.3 |101.1 | 104.1 
Mia Ves Seem «cee 99.9 ]115.9 |110. 4 |121.9 ]115.3 |124.8 |103. 4 |124.-4 | 97.1 |110.9 |109.3 |120.8 | 94.4] 113.1 
Sune. 222504 97.6 |123.5 |105.6 |126.8 {113.3 |135.0 |101.1 {133.8 | 94.5 |118. 2 |107.5 |124.9 | 94.0] 120.7 
JULY; Sates Soon 95.3 |120.8 |102.9 |129.7 {108.8 |130. 4 | 97.0 |129. 4 | 94.4 |115.8 | 97.1 |122.2 | 88.9] 118.3 
Aupnsh...5 58 98.9 {107.1 |102.3 |117.1 |106.6 |117.8 | 98.2 {104.9 |100.5 |104.7 {100.0 |109.3 | 90.1 | 108.4 
September....| 95.8 | 95.2 |100.6 {102.6 |106.1 |112.5 | 95.1 | 98.4 | 95.6 | 89.9 | 96.4 |102.2] 91.9] 95.3 
October....... 93.7 | 94.6 | 99.1 |105.1 |105.7 |110.0 | 92.8 |102.4 | 94.2 | 88.7 | 96.1 [104.3 | 86.0] 88.2 
November. . 90.5 | 99.9 | 97.0 |108. 4 |104.3 |117.8 | 90.4 |108.8 | 89.4 | 93.7 | 94.5 |110.3 | 86.0] 92.0 
December. 89.4 | 99.0 | 93.4 |109.5 |102.9 |119.5 | 88.4 |108.2 | 88.2 | 94.1 | 93.4 |109.2 | 83.6 | 94.0 

International trade in wheat, 1905-1909.4 
EXPORTS. 
Year 
Country. begin- 1905. 1906. 1907. 1908. 1909. 
ning— ; 
Bushels. Bushels. Bushels. Bushels. Bushels. 
ATSOMNA SoS ocot che css aees Jan. 1 | 105,391,256 | 82,599,397 98, 502, 584 | 133,610,896 92,377,517 
Mustrahaie. 6250s. S22). oe Jan. 11] 25,424,969 | 30,262,335 | 28,784,130 | 15,027,388 31, 549, 498 
Austria-Hungary.......... Jan. 1 49, 321 1,118, 588 683, 014 14,720 10,872 
Baleinms- Petsson ae Jan. 1] 14,639,453 | 16,051,913 | 17,852,194 | 24,178,475 | 22,844,944 
mitisnwndia ot. rks Jan: ft 47,680,406 | 26,488,483 | 37,515,771 4, 289, 344 39, 128, 090 
alpamacel 22202 vais Seer Jan \ vil 16, 542, 617 9,856, 687 8, 845, 502 7,818, 338 5, 912, 621 
Gansdats) 220i tee) Jane - 1 28, 669, 571 38, 135, 023 | 37,503,057 | 52,502,903 49, 428,195 
Chile sek ee Ee ek Jane as 294, 656 8,065 1, 297, 765° 4, 946, 857 4,015, 364 
Genatany 0) 328022 eles Jan. 1 6,050,111 7,365,175 3, 520, 763 9,594,177 7,708,178 
Netherlands>. 225-8225. /2 Jan 1 53, 052, 451 33,126,858 | 44, 717, 615 | 29,914,096 47, 469, 644 
Roumanig’ ce! seer 2 Tansy! 63,066, 299 | 63,485,127 42, 307, 592 | 26,247,406 | ¢31, 514, 810 
UBSIA Et oe oe eee. 2 Jan. 1 | 176,852,636 | 132,410,638 | 85,270,647 | 54,050, 456 | ¢189, 128,151 
Servi eeecceeaere 8 Jan. 1] 3,422'554| 3)365,644| 1,992,514 | 3,319,526 5, 296, 155 
Untted States ste 2e2s. . -2e2 van.” 2 20, 738, 635 62,850, 984 | 91,383,648 | 92,779,509 48, 489, 674 
Other/countries 7. 22... 21.) 4.5. 5, 706, 970 6, 038, 597 10, 600, 009 6, 043, 000 ¢9, 310,000 
Wotahe seek: Le ema 567,581,905 | 513,163,514 | 510,776,805 | 464,337,091 | 584,183, 713 
IMPORTS. 
Austria-Hungary.........- Jan a 3,974,199 1, 216, 790 87, 535 290, 334 26, 976, 334 
- Belgium. sven decis ecige ec eee Jan 1 64, 789, 991 67,928,168 | 67,469,371 67, 032; 575 70, 921, 646 
Brame com een soee toa Jan. 1] 7,873,510] 8,511,259} 9,070,298 | 9,551,436 | 49,551,436 
y Denmark ae ee cesee eGo ane Jans ot 3, 447, 367 4, 168, 334 2, 820, 299 3,593,773 3,496, 826 
TACs, cans ste Se Jan. 1 6, 713, 342 | 11,288,438 | 13,131,250 2,752,415 5, 248, 539 
Germany. Dati ee ce seus Jan. 1] 84, 054, 403 | 73,784,363 | 90,200,107 | 76,814,333 89, 400, 124 
P~GTGCCE eae sed neha be acee Jan. 1 5,733, 503 7, 426, 048 7, 454, 387 , 638, 6, 490, 139 
Riay en = oie ore ee eee LCN eaten be 43,047,890 | 50,473, 571 34, 281,799 | 29,026,788 48,955,825 
Prod £2 972.11 es a8 SR Jan. 1 2, 281.022 789, 540 2,008, 998 1,319, 524 778, 524 
,Netherlands <' 5.228. - 32% Jans» 1 61, 992, 589 44, 506, 710 53, 704, 405 40, 159, 483 59, 724, 417 
Oe OPP e te nina biceee a coe Jans it 4, 672, 573 3,853, 239 962, 467 4, 604, 041 3,898, 434 
22 es SS Sp eee SS Jan 1 82,517, 661 19, 312, 985 4, 290, 674 2, 902, 239 3, 529, 873 
MMMeG ell: 5. sees gone coe Jan. 1 7, 255, 222 7,838, 974 5, 656, 901 7,599, 881 7,070,799 
Swypiezeniand sees. ae 8 Jan. 11] 16,158,553 16, 196, 009 ii; 211. 359 | 12,140,012 14,699, 277 
United Kingdom games Jan. 1 | 181,579,837 | 172,808,565 | 180, 443. 017 | 168,629,046 | 182 919, 770 
Ofhericouniriesss.=--. - ote 0. tok. 14,032,454 | 18,299,933 15, 260, 252 | 13,189,000 7,309,000 
UT) oa 9 ae (a 540,124,116 | 508,402,921 | 504,053,119 | 446,243,637 | 540,270, 963 
a See “General note,’’ p. 507. ¢e Preliminary. 
> Not including free ‘ports prior to March 1, 1906. @ Year preceding. 
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WHEAT—Continued. 


International trade in wheat flour, 1905-1909.¢ 
EXPORTS. 


Country. begin- 1905. 1906. 1907. 1908. 1909. 


Argentina. 1 
Australia 1 
Austria-Hungary 1 
Belgium I 
British India. 1 
Bulgaria 1 
Canada 1 
Ree een saeco a ccc ee ce cecs 1 
France 1 
Germany ¢ 1 
Co... 4 eee 1 
Netherlands 1 
oumania 1 
Russia 1 

Servia Ey ot 33, 570 53, 027 

UWnited Kinedom.=........-..... Jan. 1 603,710 599, 560 692, 366 988, 326 780,172 

(US UP Jan. 1 | 11,344,432 | 14,324,100 | 15,276,506 | 13,013,025 9, 687,993 

8p hain Lao oe eee 384, 261 282,193 560, 528 803,000 | 51,041,000 

Jo)? Lo, ate ee ee 22,796,939 | 25,143,001 | 26,695,951 | 24,171,675 | 22,581,343 

IMPORTS. 

1 41,516 55,601 | © 48,735 31,735 23,211 

1 1, 579, 954 1,731, 596 1,915,018 1,699,315 | @1,699,315 

1 1,214,069 | 3,002,982 | 1,194,514 405, 971 

1 735, 950 861, 865 780, 514 807, 220 

1 328, 972 384, 268 441,515 515, 921 

1 1,684,257 | 1,582,387 | 1,919,766 1,916, 444 

1 879, 955 74 | 1,022,029 964, 691 

1 98, 572 197, 245 81,824 49,118 

1 242,116 221,301 190, 882 141, 292 

1 110, 867 60, 923 24, 953 12,711 

1 15, 043 18, 605 18, 021 11,864 

1 1,082, 671 838, 641 352, 537 172,165 

1 2,260,321 | 1,908,957 | 2,200,426 | 2,085, 637 

1 411,781 , 237 340, 876 4 340,876 

Ul 472,995 564, 617 632,712 548, 686 

1 231, 301 266, 644 231,305 296, 560 

1 161,765 695 172 630 

> 83, 949 125, 421 120, 137 70, 646 

Trinidad and Tobago........... April 1 237, 668 226, 291 230, 994 226,079 

United Kingdom. .............. Jan. 1 8,024,846 | 7,565,526 | 7,358,072 6, 282,145 

2 ORD a Se rs oe 4,056,874 | 4,415,503 | 5,293,000 | 54,530,000 

JRA) ee ee (ee 21,290,893 | 24,121,169 | 25, 535,835 | 24,165,299 | 21,101,182 

@ See ‘‘ General note,”’ p. 507. ¢ Not including free ports prior to March 1, 1906. 
> Preliminary. @ Year preceding. 
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WHEAT—Continued. 
International trade in wheat, including wheat flour, 1905-1909 .4 


EXPORTS. 
Countr Yearbe-} 1905 1906 1907 1908 1909 
y- ginning— 
Bushels. Bushels. Bushels. Bushels. Bushels. 
IArmentina: st. st eee sae: Jan. 1] 112,718,476 | 89,128,803 | 104,956,115 | 139,355,848 | 98,273, 602 
AMIS LTOLAL Lee ech) See Jan 1] 32,506,453 | 37,924,939 | 36,288,879 20, 390, 762 37,517,470 
Austria-Hungary...........| Jan. 1 3, 630, 659 4,081, 608 3, 646, 512 is 873, 562 744, 872 
iBelpium © ee een see Jan. 1] 18,496,029 | 18,030,379 | 19,842,558 | 26,561,945 25, 472, 143 
British rigiint Sane, Sore 5 ase Jan. 11] 50,281,230] 28,369,411 | 39,662,249 5, 866, 175 40,774, 420 
ilenninss: 2 eels sos ae Jan. 1] 17,508,259] 11,035,570] 10,166,292 | 9,110,027 7, 481, 195 
Catiaday cq. ot sesicdeee~ sae Jan 1] 34,424,036 | 44,957,788 | 45,866,231 | 60,365,137 60, 866, 515 
GHG Rees aS =. 458 Vanes, FL 706, 932 233,101 1, 487, 697 5, 061, 364 4,304, 417 
WOTANCONE Lo ee ee es oe Avge! 1, 553, 389 1, 639, 164 1,394, 463 1, 863, 508 2, 896, 235 
Germany 2 6 ee cen. neces Jan. 1] 10,512,765] 10,350,641] 7,964,981] 17,257,056 | 16,058,198 
Ttaly meine eet ss. eee Jan. 1] 1,465,332] 1,616,547] 2,369,916 | 2,271,395 2,141,070 
Nétherlands..3.2..2826 «.5 258 Jans, 53,951,447 | 33,626,290 | 45,437,480 | 30,568,626 48, 784, 648 
RGUMANIA. ss Weeeeeee <= ooee Jan. 1] 65,246,599} 66,838,959 | 44,813,633 | 27,023,521 | ¢32,471,838 
RUnssidemet: ob leateecec sem Jan. 1] 181,759,796 | 137,502,798 | 88,622,391 | 56,739,102 | ¢193, 580, 527 
Servants: 2. fee eee s. see Jan. 1 3, 520, 627 3, 756, 626 2,143,579 3, 603, 017 5, 534, 777 
United Kingdom........... Jan. 1 2, 803, 381 2,792,173 3,600,114 5, 026, 976 3, 950, 066 
United|States so... 6 o2.6-458 Jan. 14] 71,788,579 | 127,309, 434 | 160,127,925 | 151,338,121 92,085, 642 
Othercomnizins.:5/5./. . dee. 7,294,141 | 7,112,787] 12,517,571 | 8,833,000 | 12,860,000 
otal. ees er ble ee 670, 168, 130 | 626,307,018 | 630,908, 586 | 573,109,142 | 685,797, 635 
IMPORTS. 

Austria-Hungary.........-.. Jan 3,974, 199 1, 255, 868 130, 321 332, 931 27,162,971 
Glia ese Lees. ee Jan 64,976,813 | 68,178,372 | 67,688,679 | 67,175,383 71, 026, 095 
Bragilte cf eee ee eae 14, 983, 303 16, 303, 441 17,687,879 | 17,198,354 | @17,198,354 
Chinas... Je 2,852,3304 5,463,370 | 13,513,419] 5,375,313 1,826, 870 
Cuba 3, 438, 108 3,01, 775 3, 878, 392 3,512,313 3, 632, 490 


4,691,567 | 5,648,708 | 4,549,505 | 5,580,591 5,818,470 


Sas Le eae 7,247,951 | 8,293,376 | 7,701,728 | 9,280,247 8, 797, 443 


1 
1 
1 
1 
1 
1 
1 
Finland 1] 3,580,581 | 3,966,878] 4,397,732 | 4,612,775 4,348, 581 
WE ANCOS cee See ie ne accent 1 7,347,185 | 11,732,007 | 14,018, 852 3, 120,623 5, 469, 570 
Gemany. 02a tenses scree Jan. 1] 85,136,923} 74,873,885 | 91,195,961 | 77,673,302 90, 035, 938 
CCE C Oe iare- & Aee eats ais ake Jan. 1 5, 863, 742 7,924, 950 7, 728, 541 6,751,045 6, 547, 339 
Iie i eh a ee Jan. 11] 43,104,199 | 50,541,265 | 34,365,521] 29, 107, 883 49,009, 213 
A OE Soars Sea eee Jan. 1 7, 873, 865 5,661,560 | 5,782, 882 2) 905, 941 1, 553, 266 
Netherlands..-....-...-.--- Jan. 1] 70,380,247] 54,678,154 | 62,294,711 | 50,061,400 69, 109, 783 
Newfoundland............- July 1] 1,671,332} 1,853,014] 1,648,066] 1,533,942] 41,533,942 
INOF Wa Yiswmnck Seeonek =~ -5s5 Jan. 1 2,670, 577 2,894, 356 3,092,015 3, 675, 974 3, 273, 259 
Philippine Islands......... Jan. 1 794, 672 1,040, 854 1,199, 898 1,040, 872 1,334, 520 
PONE ele octet se -)= = 2 Jan. 1 4, 672, 573 3, 853, 239 962, 467 4,604,041 3, 898, 434 
PUT ee eee ew ccce Jan. 11] 35,502,385 | 20,040,927 4, 293, 802 2,903,013 3, 532, 708 
Sivedenees. 2) ees so... 2.55 Jan. 1 7,515, 498 8, 216, 744 6, 221, 295 8,140, 497 7,388, 706 
Switzerland. oss). .8 Jan. 1] 16,158,553 | 16,196,009 | 17,211,359] 12,140,012] 14,699,277 
Trinidad and Tobago. ...-.. Aare go 935, 649 1,069, 506 1,018, 310 1,039, 473 1,017,356 
United Kingdom........... Jan. 1 | 212,089,481 | 208,920,372 | 214, 487, 884 201; 740; 370 | 210, 489, 422 
Oihercountries:... << Janse s|aecsee does 28,471,400 | 35,029,552 | 33,895,156 35, 481, 000 | ¢26,520, 
Rotalescccmees « tccelccesee cee 635, 933,133 | 616,948,182 | 618,964,375 | 554,987,295 | 635,224,007 
a “General note,” p. 507. c Preliminary. 
b Not including free ports prior to March 1, 1906. a Year preceding. 
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Oat area of countries named, 1906-1910. 


Country. 1906. 1907. 1908. 1909. 1910. 


NORTH AMERICA. 


Acres. Acres. Acres. 
United States 32,344,000 | 33,204,000 | 35,288,000 
Canada: 
New Brunswick 203, 900 207, 200 213, 900 
Ontario. Bratrieaiafey kel ay oa acer ws 3; 108, 400 3, 142, 200 3; 272,000 
Manitoba 1,322,800 | 1,390,000 1, 451, 000 
Saskatchewan 930,100.| 1,847,000 1,973, 000 
LoS 3 ees BOS a ee eee ee 335,700 307, 100 549, 400 820, 000 974, 000 
JUul ss: =.) = eee (2) 1,786,900 | 1,826,500 | 1,896, 200 1, 980, 200 
PRUNE en were in awmstese wen clie.cons oom was 7,236,100 | 7,941,100 | 9,302,600 9, 864, 100 
UPR DS 2) ee ee ee (2) (2) (2) (2) (2) 
EUROPE Wai, ae 
Austria-Hungary: 
Jc. £2. a 4,531,100 | 4,783,200 | 4,495,600 | 4,574,400 4,529, 400 
Hungary proper.................-.---- 2,562,800 | 2,653,100 | 2,612,500 | 2,695,200] 2,748) 400 
ROPDALIA-DIAVOHIA. .. 2c. esos cscs ann sneee 250, 900 248,700 246, 800 246, 900 243, 400 
Bosnia-Herzegovina...........-....... 271,700 215, 500 220,700 207, 100 185, 300 
Total Austria-Hungary............-.. 7,616,500 | 7,900,500 | 7,575,600 | 7,723,600 7,706,500 
LA i ees 2 645,500 613, 900 630, 100 (a) (a) 
pe 0 ne 468, 500 468, 900 562, 700 485, 700 481, 800 
SORES SS a ir are 1,006, 100 996, 000 996, 000 995, 900 995, 800 
SLES OS | a ee (2) (2) (2) (a) (2) 
EOC sat. Spa 5 eel A a aR aes Sori 9,525,600 | 9,565,300 | 9,628,800 | 9,702,500 9, 672, 200 
USDEITID ESS _ 2 Sees arse ee 10, 431, 600 | 10,816,000 | 10,564,400 | 10,650,100 | 10,599,100 
LPT 2 a (a) (a) (@) (a) 1, 243, 700 
LUGE Pci 2 [in all eae ee 343, 800 344, 200 345,500 349, 700 345, 100 
RTT TOD gaa oe ea ee a (2) 264, 300 272,100 270, 200 262, 600 
I eI IS re Scapa scaceodwe 943,700 871,000 | 1,211,600} 1,197,200 1,103, 900 
Russia: | TS een eer ete Cia y Sanws. ia) 
GTA a 38, 211, 800 | 37,964,500 | 37,697,900 | 37,603,600 |............ 
Lov le Se 5 ee ee 2,779,700 | 2,829,100 | 2,794,900 | 2,813,900 |............ 
Woerudern Caucasian. 2... .........6..2-.. 969, 000 981,500 | 1,107,100 | 91,122,400 |. ..:-2--... 
Total Russia (uropean). ... sees ss 41, 960,500 | 41,775,100 | 41,599,900 | 41,539,900 | 42,922,900 
SO STUD Gn a 261,500 237,500 249, 500 252, 000 221, 000 
Rs SR ee ae 1,192,200 | 1,186,500} 1,210,600 | 1,227,200 1, 255, 800 
CO UDD aoa Ae ee Se ee 2,007,900 | 2,002,800} 1,998,300 | 1,994,100 (a) 
United Kingdom: Ss © | an ae =~ Seer 
Great Britain— 
US DTU a eee ee 1,881,100 | 1,967,700} 1,958,700 | 1,839,900 1,857,700 
CU OOUUT TG | ee ene 956, 800 951, 000 948, 500 943, 400 958, 100 
WO Dibba +. 5. se ee eas 205, 100 203, 900 201, 600 198, 500 205, 100 
LOE UE 2 Bs 56-2 ic  i aae 1,076,300 | 1,075,400 1,060,300 | 1,035,800 1,073,700 
Total United Kingdom.............. 4,119,300 | 4,198,000 | 4,169,100 | 4,017,600 4,094, 600 
ASIA. 
TET EA. aos St ee oe (2) (2) (a) (a) (a) 
Russia: iy iL Sl Le es | es Le LT 
DSL Da ee 436, 700 615, 900 715, 900 O76, 400i 222 .0--5en ec; 
LAL ET) 2 2) ss SE ree 2,966,100} 3,113,500 | 3,343,500 | 3,751,200 |.:...-...... 
MraNIseANeASIA 222. 2-2 - eee cee ate 1,900 1,300 1,200 URELU!) | epee secerce 
Total Russia (Asiatic) ..............- 3, 404, 700 3,730,700 | 4,060,600 | 4,729,000 4, 427,000 
AFRICA. ==. = ns nn oa a 
JOBE esata rrr 316, 700 340,700 425, 200 361, 400 404, 500 
UDR coon oe ie 84, 000 91, 400 93, 900 148, 300 153, 200 
Wnion of SomthpAfrica...... 2... o2.2---.- (2) (2) @) = (2) (2) 
AUSTRALASIA. m= a a ee 
Australia: 
GRR HA elt lah a UR ir ae 500 1, 200 700 1, 800 2, 800 
NP WiESG ISU OW BIEN 3... ooccccsuucncss- - 38,500 56, 500 75, 800 59, 900 81, 500 
LE) ECTS 5 RS ell ete aa 312,100 380, 500 398, 700 419, 900 384, 200 
South Australia......... _ BS SeSee 4 56, 900 57, 000 66, 300 78, 500 85, 300 
MASS figr8 rh he _ 15,700 28, 400 46, 700 59, 400 73, 300 
SCTE: 2a Sees ae eee 42,800 58, 300 54, 600 56, 700 71, 300 
Motalvawstraligg...-. 2... s.esdechec.e 466, 500 581, 900 642, 800 676, 200 698, 400 
“RT CISTI: |. SS RS i re nee 360, 600 372, 900 386, 900 406, 900 377, 000 
otal Australasia... 2... cece. =. 28 827,100 954,800 | 1,029,700 | 1,083,100 1,075, 400 


a No official statistics of area; estimates of production on p. 524. 
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Country. 


NORTH AMERICA. 
United: States ics hes.c. bee ce 


Canada: 
New Brunswick Stes a's eater es 


EUROPE. 


Austria-Hungary: 
AUSTRIA cacsawsisw een eee sce 
Hungary proper. ...-=-2---.2 
Croatia-Slavonia.......--...- 
Bosnia-Herzegovina....-...-- 


Total Austria-Hungary... 


INOFWSYcnrG l= oe. sSss seameee ese 
RUOUMMIANIDES woe. ccceseroeeasese. 


Russia: 
Russia proper...-...--.-.---- 
Poland 
Northern Caucasia.......... 


Total Russia (European). . 


Spans Ss. eeeoee- scsce cee ace 
SWEGEH SER . gis cea be kegels 


United Kingdom: 
Great Britain— 
1 Ohne 2 Lea [RR ee a 
SCotlend. ..\aL serene 


Russia: 


1910. 


Bushels. 
1, 126, 765, 000 


65, 267, 000 


343, 665, 000 


17,000 


1, 470, 447, 000 


65, 770, 000 


193, 549, 000 
2, 544, 657,000 


400, 000 


1906. 1908. 1909. 
Bushels. Busheis. Bushels. Bushels. 
964, 905, 000 754, 443, 000 807,156,000 |1, 007, 353, 000 

6, 052, 000 6, 107, 000 5,373, 000 6, 136, 000 
115, 113, 000 88,745,000 | 110,310,000 | 116,017,000 
53, 861, 000 44,775, 000 47, 506, 000 58, 721, 000 
25, 463, 000 24, 783, 000 31, 030, 000 97, 533, 000 
13, 958, 000 9, 826, 000 24) 227, 000 40,775, 000 
45, 687, 000 54,981, 000 47, 580, 000 56, 376, 000 
260, 134, 000 229, 217, 000 266, 026, 000 375, 558, 000 
17,000 17, 000 17,000 17, 000 

1, 225,056,000 | 983,677,000 |1, 073,199, 000 |1, 382, 928, 000 
154,551,000 | 170,605,000 | 144,069,000 | 171,940,000 
87, 733, 000 79, 484, 000 70, 168, 000 92, 270, 000 
5, 541, 000 4,174, 000 4, 253, 000 5, 607, 000 
3, 543, 000 2, 575, 000 3, 572, 000 4, 575, 000 
251,368,000 | 256,838,000 | 222,062,000 | 274,392,000 
45, 228, 000 45, 937, 000 43, 058, 000 40, 000, 000 
11, 884, 000 7, 416, 000 11, 252, 000 9, 356, 000 
38, 726, 000 42, 529, 000 40, 437, 000 42, 170, 000 
19,612,000 | | 20, 643,000 19, 000, 000 18, 000,000 
256,943,000 | 303,889,000 | 285,837,000 | 331,183,000 
580,875,000 | 630,324,000 | 530,131,000 | 628,718, 000 
30, 000, 000 30, 000, 000 30, 000, 000 43, 402, 000 
19, 588, 000 20, 933, 000 19, 683, 000 19, 361, 000 
9, 297, 000 6, 946, 000 11, 315, 000 8, 804, 000 
26, 165, 000 17, 842, 000 17, 212, 000 25, 945, 000 
544,933,000 | 729,813,000 | 743,523,000 | 960,498, 000 
66, 425, 000 72, 574, 000 66, 135, 000 73, 758, 000 
21, 933, 000 19, 697, 000 24, 860, 000 33, 428, 000 
633, 291, 000 822, 084, 000 834, 518, 000 |1, 067, 684, 000 
4, 642, 000 2,984, 000 3, 057, 000 3, 445, 000 
28, 077, 000 16, 998, 000 28,114, 000 34, 307, 000 
64, 550, 000 64, 597, 000 72,773, 000 69, 292, 000 
84, 102, 000 94, 606, 000 82, 470, 000 80, 573, 000 
35, 108, 000 36, 193, 000 37, 920, 000 39, 097, 000 
8, 063, 000 7,829, 000 7,133,000 7, 233, 000 
53, 111, 000 50, 850, 000 54, 032, 000 57, 467, 000 
180, 384, 000 189, 478, 000 181, 555, 000 184, 370, 000 
2, 200, 630, 000 |2, 479, 438, 000 |2, 350, 004, 000 |2, 800, 429, 000 
359, 000 331, 000 410, 000 400, 000 

9, 805, 000 18, 049, 000 17,371, 000 15, 633, 000 
69, 873, 000 67, 114, 000 89, 500, 000 62, 033, 000 
35, 000 13, 000 27,000 37,000 

79, 713, 000 85,176,000 | 106,898, 000 77, 703, 000 
80, 072, 000 85, 507,000 | 107,308,000 78, 103, 000 


ee 
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Oat crop of countries named, 1906-1910—Continued. 


Country 1908. 1909. 1910. 
APRICA : t Bushels. Bushels. Bushels. 
JUIN Tn ee 9, 600, 000 10, 673, 000 13, 258, 000 
LUC es 60 ee ee 1,736, 000 5, 443, 000 5, 374, 000 
Union of South Africa........... 500 3, 500, 000 3, 500, 000 3, 500, 000 
Dupe) SS ee ee 14, 836, 000 19, 616, 000 22,132, 000 
: AUSTRALASIA. 
Australia: 
Jen Ee (ee 10, 000 40, 000 
New South Wales........... 879, 000 1, 154, 000 
on lo ee 5, 365, 000 11, 475, 000 
DOHUHCATOUGIIA; ....~.....05 902, 000 1,320, 000 
Western Australia.........-.. 745, 000 765, 000 
LOSS TOE Se eee 1, 574, 000 1, 900, 000 
otal Australia... ....... 9, 475, 000 16, 654, 000 
DoT a SS re 15, 495, 000 19, 503, 000 


24, 970, 000 36, 157, 000 


Total Australasia 


Grand total:.....-........ 3, 544, 961, 000 (3,591, 518, 000 33870, 317, 000 4,317, 233,000 | 4,146, 512, 000 


Condition of the oat crop in the United States on the first of months named, 1890-1910. 


' 4 nu 

¢ E 3 | | 3 |42 3 |4 

7 Pa) 

Year.| ¢ s z 8 FA Year. os ee 5, a ra Year. s < s I Q 

fees |S |e” L aie. Ea Se s/s ]s8 |e 

5 5 < | 5 5 < S 5 5 <4 = 
20h.) Poet. \ Pct. | P. ct ‘ PCt Nie. tha Pathe | bck: Pict.\ P. ct.|.P. ct.\Pct. 
1890....| 89.8 | 81.6 | 70.1 | 64.4 1897...) 89.0 | 87.5 | 86.0 | 84.6 |} 1904....) 89.2 | 89.8 | 86.6 | 85.6 
1891....| 85.1 | 87.6 | 89.5 | 90.7 || 1898....} 98.0 | 92.8 | 84.2 - 79.0 || 1905 92.9 | 92.1 | 90.8] 90.3 
1892....} 88.5 | 87.2 | 86.2 | 78.9 || 1899....} 88.7 | 90.0 | 90.8 | 87.2 || 1906.. 85.9 | 84.0 | 82.8] , 81.9 
1893....| 88.9 | 88.8 | 78.3 | 74.9 || 1900....} 91.7 | 85.5 | 85.0 | 82.9 || 1907....| 81.6] 81.0] 75.6] 65.5 
1894....| 87.0 | 77.7 | 76.5 | 77.8 || 1901....] 85.3 | 83.7 | 73.6 | 72.1 || 1908....| 92.9} 85 7| 76.8] 69.7 
1895....| 84.3 | 83.2 | 84.5 | 86.0 || 1902....| 90.6 | 92.1 | 89.4 | 87.2 || 1909....] 88.7 | 88.3 | 85.5] 83.8 
1896....] 98.8 | 96.3 | 77.3 | 74.0 || 1903....] 85.5 | 84.3 | 79.5 | 75.7 || 1910 91.0 | 82.2] 81.5] 83.3 
Average yield of oats in countries named, bushels per acre, 1890-1909. 
A Russia Hun- United 
Year. Pier uro- Pisetics q Austria} gary | France.b| King- 
pean.a y-% | proper.a dom.> 
i | ee fe 

Average (1890-1899).......2...-- 26.1 17.8 40.0 Dads Saas ables lc 29.8 43.6 
dL ate SS ee en 29.6 20.0 48.0 25. 2 28.9 20.1 43.5 
PPMP E eae ope oka ania - ees ese's= 25.8 14.4 44.6 25.6 27.2 2359 42.9 
LD 34.5 21.8 50.1 27.7 33.2 29.2 48.3 
Ug RS ee eee eee 28.4 17.7 51.2 28.3 34.5 31.6 44.2 
RR MARES teiciaeic odinciiels ss se'mce 32.1 25.7 46.2 24.3 25.6 27.2 44.2 
Re foes 2h cc a ~.ciecee See eee ~— 84.0 20-2- 43.6 27-4- 31.0 28. 6 41.7 
JD ees 31.2 15.1 55.7 34.1 34.2 27.0 43.8 
oli 2 A a ar 23.7 19.7 58.3 35.7 30.0 31.8 45.1 
J EEN en ee 25.0 20.1 50.2 32.0 26.8 29.6 43.5 
EM Gee ees wan s | weiss teres 30.3 25.7 59.0 37.6 33.8 34.1 45.9 
Average (1900-1909)......- 29.3 20.0 50.7 29.8 30.7 31.6 44.3 


a Bushels of 32 pounds. b Winchester bushels. 


526 


OATS—Continued. 


YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


Acreage, production, value, prices, exports, etc., of oats in the United States, 1849-1910. 


Acreage 
Year. | sown and 
harvested. 
Acres 

1S40 Co. a siocsxiaelee ae 
1 | ae eee 
1866....| 8,864,000 
1867... .} 10,746, 000 
1868....] 9,666,000 
1869....} 9,461,000 
1870....} 8,792,000 
1871....} 8,366,000 
1872....} 9,001,000 
1873....} 9,752,000 
1874....| 10,897,000 
1875....} 11,915,000 
1876... .} 13,359, 000 
1877....] 12,826, 000 
1878....] 13,176,000 
1879... .| 12,684, 000 
1880... .] 16,188,000 
1881... -.| 16,832, 000 
1882... .] 18,495, 000 
1883... .) 20,325,000 
1884....| 21,301,000 
1885... .} 22,784, 000 
1886... .| 23,658, 000) 
1887... .} 25,921, 000) 
1888... .}| 26,998, 000 
1889... ..| 27,462,000 
1890... .| 26,431,000 
1891....] 25,582, 000 
1892... .| 27,064, 000 
1893... .| 27,273, 000 
1894... .| 27,024, 000 
1895... .| 27,878,000 
1896... .| 27,566,000 
1897... .| 25, 730, 000 
1898... .| 25,777,000 
1899... .| 26,341,000 
1900... .| 27,365,000 
1901... .| 28,541,000 
1902... -.} 28,653, 000) 
1903... .| 27,638, 000 
1904. ...] 27,843, 000 
1905... .| 28,047,000 
1906... -.} 30,959, 000 
1907... .| 31,837, 000 
1908... .| 32,344, 000 
1909... .| 33, 204, 000 
1910... .| 35,288, 000 


Av- 
erage 
yield 

per 
acre. 


HAND OH 


Produc- 
tion. 


Bushels. 
146, 584, 000 
172, 643, 000 
268, 141, 000 
278, 698, 000 
254, 961, 000 
288, 334, 000 


247,277, 000 
255, 743, 000 
271, 747, 000 
270, 340, 000 
240, 369, 000 


354, 318, 000 
320, 884, 000 
406, 394, 000 
413,579, 000 


363, 761, 000) ° 


417, 885, 000 
416, 481, 000 
488, 251, 000 
571, 302, 000 
583, 628, 000 


629, 409, 000 
624, 134, 000 
659, 618, 000 
701,735, 000 
751,515, 000 


523, 621, 000 
738, 394, 000 
661, 035, 000 
638, 855, 000 
662, 037, 000 


824, 444, 000 
707, 346, 000 
698, 768, 000 
730, 907, 000 
796, 178, 000 


809, 126, 000 
736, 809, 000 
987, 843, 000 
784, 094, 000 
894, 596, 000 


953, 216, 000 
964,905, 000 
754, 443, 000 
807, 156, 000 
1,007,353,000 
1,126,765,000 


Dollars. 


109, 522, 000 


96, 444, 000 
92,591, 000 
81, 304, 000 
93, 474, 000 
113, 134; 000 


113, 441, 000 
103, 845,000 
115,546, 000 
101, 752, 000 
120, 533, 000 


150, 244, 000 
193, 199, 000 
182) 978,000 
187,040, 000 
161, 528, 000 


179, 632, 000 
186, 138, 000 
200, 700, 000 
195, 424, 000 
171,781, 000 


222, 048, 000 
232, 312, 000 
209, 254, 000 
187,576, 000 
214, 817, 000 


163, 655, 000 


132, 485, 000 


147, 975, 000 
186, 405, 000 
198, 168, 000 


208, 669, 000 
293, 659, 000 
303,585, 000 
267, 662, 000 
279, 900, 000 


277, 048, 000 
306, 293, 000 
334, 568, 000 
381, 171, 000 
408, 174, 000 
384,716, 000 


Chicago cash price per 


bushel, No. 2. i 
Domestic Imports 
exports, duxin 
i 4 
including fiscal 
May of oatmeal, Par 
December. | following | fiscal | ; oan. 
year. year be- ioe 
ginning 
July 1a July 1.6 
Low. |High. | Low. |High. 

Cts. | Cts. | Cts. | Cts. | Bushels. | Bushels 
36 43 59 78 825, 895| 778,198 
52 Did sesccc|sewnee 122,554) 780,798 - 
43 493| 563) 623 481,871| 326,659 
40 443) 464) 534 121, 517|2, 266, 785 
372} 41 474) 51 147,572) 599,514 
302) 33 342] 423 262,975] 535,250 
233) 253) 30 34 714,072) 225,555 
34 403} 44 483 812,873) 191,802 
513} 544) 57k) | 644 504, 770)1, 500, 040 
29%] 304) 288) 314] 1,466,228) 121,547 
313} 344) 374] 453) 2,854,128) 41,597 
2441 27 23 27 | 3,715,479] 21,391 
19 203} 243) 304) 5,452,186) 13,395 
32 362| 294) 34% 766,366) 489,576 
293) 334) 3 393 402,904} 64,412 
433] 463) 483] 563 625, 690]1, 850, 983 
343] 414) 383) 423 461,496] 815,017 
293} 364) 303| 344) 3,274,622) 121,069 
224} 254] 343! 37 | 6,203,104) 94,310 
27 29 264] 298 7,311,306) 149,480 
253| 274); 253] 274) 1,374,635) 139,575 
288 30%) 324) 38 573,080} 123,817 
25 26) 218) 238) 1,191,471) 181,501 
20 21 243, 30 | 15,107,238} 153,232 
39%, 432) 454) 54] 1,382,836) 41,848 
314} 338) 288] 333] 10,586,644) 47,782 
258} 314) 283) 324! 2,700,793) 49,433 
273 a 3231 36 | 6,290,229) 31,759 
283} 29 273] 302] 1,708,824) 330,318 
168} 173; 18 193} 15,156,618) 66,602 
164} 183) 16 182] 37,725,083) 131,204 
21 23%) 26 32 | 73,880,307) 25,093 
26 272| 24 273| 33,534,362] 28,098 
224; +23 214] 232! 45,048,857] 54,576 
213; 223) 27 31 | 42,268,931} 32,107 
42 481) 41 492| 13,277,612] 38,978 
291| 32 333) 381! 8,381,805} 150,065 
344] 38 398} 442) 1,960,740} 183,983 
281} 32] @288) 4232 | 8,394,692} 55,699 

d 291) 4323] d32k| d@ 342) 48,434,541) 40,025 

433 | 4353] @ 443) d@ 484) 6,386,334] 91,289 

4464) @50%| 4523) d564| 2,518,855) 383,418 

d 48%) d504| 4564) @624) 2,333, 817/6, 691, 700 

d40 | 445 | 2363) €43}| 2,548, 726/1, 034, 511 

G31-) @323|..22::| 9.22 e seen ee 


a Oatmeal not included 1866 to 1882, inclusive. 


b Oatmeal not included 1867 to 1882, inclusive, and 1909. 


c Census figures. 


4 Quotations are for standard. 
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Acreage, production, value, and distribution of oats in the United States in 1910, by States. 
[Quantity expressed in bushels, 000 omitted.] 


Farm reserves Shipped out of 


of preceding Farm reserves b 
Crop of 1910. year’s growth Mar. 1— county where 
Aug. 1— ule 
State, Territory, or 
Division. fe a 
1 10- 
Farm 
Produc- year year year 
Acreage. tion ae 1910 Ss 1911 wen 1911 oe 
‘ age age. age 

Acres. Bush. | Dollars. |Bush.|P.c.| P.c.| Bush. |P.c.| P.c.| Bush. |P.c.| P.c. 
Lae 131, 000) 5,554] 2,666,000} 262) 5.7) 5.7| 1,944) 35 34 168} 3 
New Hampshire... 14, 000 599 305,000)" 13) 3.0) 3.4 210) 35 29 0 
WVermonts...-..... 85, 000 3,528] 1,764,000 91) 3.5] 3.7] 1,270) 36 37 0 
Massachusetts... ... 7,000 124, 000 5] 2.3] 2.8 79} 32) 29 10 
Rhode Island...... 2,000 7 34, 000 110)” 61.5 22) 32) 31 0 
Connecticut. ....... 11,000 405 178, 000 Blea 8 122) 30 25 
New York.......... 1,338,000} 46,161) 19,388,000) 2,130) 5.7) 5.8] 19,388) 42 42| 3,234 
New Jersey...-..... 60, 000 2, 226) 979, 000 76} 5.0) 6.0 935) 42 40 396 
Pennsylvania. ..... 998,000} 35,130) 14,403,000) 1,349) 5.2} 6.1) 15,106} 43 40] 3,159 

N. Atlantic...... 2,646,000) 93,921) 39,841,000) 3,932) 5.4) 5.8] 39,076/41.6} 40.4] 6,967 
Delaware......-...- 4, 000 135 58, 000 2) BS ie Ay 35| 26 28 10) 
Maryland. 27,000 810 373, 000 18] 2.6) 2.5 227| 28 26 120 
Virginia... 194, 000 4,268} 2,091,000} 106) 2.8) 2.6) 1,280) 30 31 430) 

West Virgin --| 100,000 2,520} 1,260, 000 60} 2.8) 4.0 731| 29 33 75 
North Carolina..... 190, 000 3,458} 2,075,000 32] 1.0) 2:1 692; 20 22 105 
South Carolina. .... 219, 000 4,599} 2,989,000} 111] 2.5) 1.6 874) 19 14 138 
BOT) 343, 000 6,243} 3,996,000} 113) 1.7) 2.1 936) 15 15 248 
TD 0 ee 31,000 502 326, 000 5} 1.0; 2.3 100} 20) 16 20) 

S. Atlantic....... 1,108,000] 22,535) 13,168,000) 447) 2.1) 2.3) 4,875/21.6) 21.9) 1,146 
Corb le ee 1, 765, 000 65,658) 22,980,000) 3,036) 5.4 6.7| 24,293) 37 36] 21,681 
LNT: payee alae 1,850,000) 65,490) 20,302,000) 2,220) 4.0) 4.8} 20,957) 32 30] 28, 820 
LOG ee ar ae 4,500,000} 171,000) 51,300,000) 8,430} 5.3) 5.1) 63,270) 37 34] 92,340 
Michigan........... 1,505,000) 51,170) 17,910,000) 2,642) 6.1} 5.7] 19,956) 39 38] 14, 336 
Wisconsin.......... 2,320,000} 69,136) 23, 6,783} 8.5} 8.1] 29,728] 43 42) 8,983 

N.C. E. Miss. R..|11, 940,000] 422, 454,135, 998, 000/23, 111] 5.9 6. 2/158, 204|37.4]) 36. 4/166, 160/39.3] 34.3 
Minnesota.......... 2,736,000} 78,523} 25,127,000! 8,126) 9.0) 7.9] 28,268) 36 40) 18,055 
JUD Sse Bee ee 4,800,000) 181,440) 48,989,000) 9,868) 8.5) 6.2) 76,205) 42 36| 76,188 
Missouri............| 780,000) 26,208) 8,387,000} 652) 3.5) 4.4) 10,483) 40 34] 5,240 
North Dakota... .. 1,628,000] 11,396) 4,217,000; 4,365) 8.8) 6.0) 3,419) 30 47 456 
South Dakota...... 1, 525, 000 35,075| 10,522,000} 3,176] 7.3 6.6) 12,276) 35 43} 9,126 
Wepraska. 2-5 ....=- 2,650,000) 74,200) 20,776,000) 4,637] 7.5) 6.0} 34,132) 46) 39} 23, 002) 

Jt a 1, 400, 000 46,620) 15,851,000) 816) 3.0 4.3] 19,580) 42 34) 9,320) 

N.C. W. Miss. R.|15,519,000) 453, 462/133, 869, 000/31, 640) 7.8) 6.3/184,363/40.7| 38. 9/141, 387/31.2) 29.0 
i 2.0) 3.4) 1,318] 31 32 344 
ae eee : 7 z Hi i os 27 27| 1,012 

L\OE Tt 2 a eee eae «5 és 69} 14 15 110 
Mississippi......... 1.5} 3.6] 538] 16 16 34 
POnInIBN os -.~ <n 1.8 i teh 155} 20 14 8 
ERS este 1.5} 2.8) 4,865) 20 16} 6,075 
Oklahoma.... 1.0} 3.0] 6,459) 28 28) 5,775) 
Arkansas. 222) ° 7. 15) 2.2) 1,466) 31 25 235 

Shp ola: | Ear 1.4 2.9) 16,812/23.8} 21.4) 13,593)19.2 
Montana........... 7.0} 7.2) 4,788) 36 39] 5,187 
Wyoming. <A 5.5] 3.6) 1,456] 35 30 840) 

New Mexico Lo g2) iol i] all 80 
Arizona... 1.4, 8 ish) £1) = 24 ae 
aia a Dt 

VACA tse Le esse BS} s fi) 45 
meistign 7ose eS 6.0} 4.0) 2,125] 30 28] 3,195 
—oeeaiag 6:0 &0 3,230 31] 29] 3430 
California... .. 1]. 4.0| 2.7] 1,082] 13/ 13] 3,320 

Far Western 63,792) 30,145,000) 3,471) 5.3 4.8) 18, 205/28.5) 29.3) 22,201/34.8) 31.3 


United States... .|35, 288, 000/1, 126, 765/384, 716, 000/63, 249| 6.3] 5. § 421,535 37.4| 36. 4/351, 454131.2| 28.1 


| 
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Average yield per acre of oats in the United States. 


10-year averages. 


State, Territory, or 
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Division 1901. |1902. |1903. |1904. |1905. |1906. |1907. |1908. |1909. |1910. 
3 1866-|1876-|1886—|1896- 
1875. |1885. |1895. |1905. 
Bu.| Bu.| Bu.| Bu.|| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu. 
MAINO Ga <tsccul oe teeane aban 26.1) 26.8} 32.0} 36.8] 35.0) 39.0) 39.5] 36.6] 39.5) 35.8) 37.1) 34.0 
New Hampshire. ........--- 32.5] 34.9} 32.1] 33. 5)| 29.5) 35.0) 31.1] 33.2) 32.8) 34.5) 32.5] 30.6 
WeErMONG c:0 cc oe ss aeeae eed 34.9] 34.7] 33.8) 37. 2|| 33.0) 40.0) 38.2) 37.9] 39.4} 37.2) 34.0} 33.3 
Massachusetts.........-.--- 30. 5] 31.0} 30.9} 33.1]| 31.0) 32.2) 31.7) 34.0) 32.0) 34.0) 35.0} 33.0 
Rhode Island’.......-...-..: 31. 4} 28.5] 28.4) 29. 4/| 29.4) 36.2) 28.1) 25.4] 29.4) 29.3) 29.5] 31.0) 
ConnectiCnts..5.23 8. sje oe 31. 2} 28.0] 26.6) 30. 8]| 28.7} 34.5) 31.2) 33.5] 34.5) 34.2) 31.5} 32.6 
INS WAMOLKer.. - 2 sce et eee 32. 2| 30.5} 26.2) 31. 4}| 21.6) 40.0) 34.0} 34.1) 34.2) 32.3) 30.7] 30.1 
New. JerIseynn - hes asseaee= 5 28. 3] 29.0} 26.0] 27.0)| 16.0) 32.2) 25.4) 32.5) 32.0) 26.6) 29.5) 30.7 
Pennsylvania........-.---- 30. 6} 30. 2} 25. 7) 29. 8]| 18.9) 36.5) 28.6} 33.9) 34.0) 27.4) 29.6} 27.3 
North Atlantic......-. 31.2; 30. 4| 26.5) 31.0); 21.2) 38. 2) 31.8} 34. 2| 34. 4] 30. 4) 30.7 29.3) 
Delawarezies ce snn cee tens 16. 6} 22. 6} 19.9} 23. 7]| 18.5) 22.6} 22.2) 28.2) 31.2) 24.5) 30.0) 29.8 
Maryland)s. 22) ceseseeceeae 19.9] 20.7] 19.9} 23. 8]] 18.8) 26.7] 20.6] 29.7] 27.7] 25.4) 27.5) 25.5 
Mirginia choo. she se eee 16. 4| 12.1} 13.5} 16.0)} 14.9) 17.5) 13.8} 21.1) 17.8] 18.0) 19.6) 19.1 
West Virginia. ose: -ccs.5-.5. 23. 6] 20. 0} 19.3} 22. 7|| 18.7) 28.6) 21.7] 26.4] 24.1) 20.6) 19.3] 19.0 
North Carolina........ 13.8] 11.4] 11.1} 13. 5|} 14.4) 12.7) 11.4] 15.8) 15.3) 16.2) 15.6) 16.5 
South Carolina... . 10. 4) 12.0) 11.1] 14. 8|] 15.8) 13.1) 14.0} 17.1] 16.3] 18. 5] 20.0} 20.0 
Georeid.n i cSo one oeeacs eee 12.0} 11. 2] 11. 6} 13. 6]| 14.8) 11.1] 13.6) 14.8] 15.1) 15.5] 16. 7) 17.2) 
Mionidat. ce. cote eee 13.9) 11.5} 11.2} 12. 2)} 13.1) 13.6) 13.2] 12.9) 12.0) 14.0) 13.7] 14.5 
South Atlantic....... 16.5} 12.6) 12.9} 15. 4!] 15.3} 15.2) 14.2) 18.2) 17.1) 17.6) 18.1) 18.3 
ORIG 285 rac Se eee 29.6) 30. 6) 29.3) 34. 8]| 31.5] 41.1] 30.6) 40.9) 35.8) 32.8) 22.8) 26.4 
Tndana nose eee eee es 25. 2| 26.7] 26.4] 31. 0|| 28.6) 35.4] 24.41 33.1) 35.3) 28.2} 20.2) 21.2 
nos 6 Seen. Ree ees 30. 5| 33. 2} 30.4] 32. 5]| 28.2) 37.7} 26.6) 32.0) 35.5) 29.5) 24.5} 23.0 
Michivane. Sn ceaceceeeee ee 32. 2! 33.0} 28.9} 32. 7|| 29.0) 39.9) 30.5} 32.5) 35.6) 30.7} 20.8} 29.7 
IWHISCONSIN Ge chee cece eee teee 33.9} 33.1] 30.3) 34.9]| 29.1) 39.9) 32.8) 35.0) 39.0) 37.4] 22.0) 31.1 
North Central east of 
Mississippi River...| 30.6} 31.9} 29.6) 33. 2|) 28.9] 38.5] 28.8} 34.1} 36.4} 31.7) 22.6} 25.8 
MinTIeSOUR Lo. Sone sete oeesee 35.1] 34.3] 31.0} 33. 3]| 32.1) 39.0} 32.3) 39.2) 37.5) 32.5) 24.5) 22.0 
OW ose menc cca oreeeeee 35. 8] 33.0] 31.4] 31. 0]] 29.8! 30.7) 24.0) 32.0) 35.0) 33.8) 24.2) 24.3 
MASSON as toe cee ee oe meeo 29. 4) 26.6} 24.0} 22. 5]] 11.2) 32.5) 22.1] 22.7) 27.2) 22.8) 21.5) 19.3 
North DAK Ota iar) - cask oelame ells eke 28. 0} 29.1)| 32.6} 38.4) 27.4] 37.4) 38.9] 32.5) 24.5] 23.4 
DOULDPDAKOUA. seco occas eee eee 22. 6} 30. 4|| 28.8} 34.8} 38.6} 39.0) 39.0} 36.4) 24.7] 23.0 
INGDTAgGKA pote ces 34.9] 30.5} 24.2) 28.0]] 19.8) 34.6) 29.5] 30.7) 31.0) 29.5) 20.4) 22.0 
NGANSHS Snes Cees ae tee 32. 8] 30. 6} 24.5] 23.9]] 18.6) 33.5] 26.2! 17.8) 27.1] 23.6) 15.0) 22.0 
North Central west of 
Mississippi River. ..| 33.4] 31.1] 27.7] 29.6]| 26.2) 34.0) 27.9] 32.2) 34.4] 31.5} 22.8) 22.8 
IKentuckyeeee ee... .| 21.4] 19.7] 18.9} 21.1)| 19.7} 22.2) 20.1] 24.0) 24.5} 21.5) 17.6} 16.2 
Tennessee . 17. 5| 16.0} 14.8] 17.0}| 17.5] 17.3] 18.5} 21.1] 20.2} 21.5) 20.8} 21.0 
Alaa ames 90.3. cose 13.0] 12.3} 12.0} 14.1]] 14.5] 10.9) 15.8) 14.9) 16.5] 17.2) 17.5} 18.0 
Mississippi 15.1} 13.0) 12.3} 15, 3]] 15.2) 15.4) 15.0) 19.2) 18.5) 18.0) 17.9) 17.5 
MUOWISIANA Se co one seek ee 16. 5} 13.7] 13.5} 16.1]} 13.4) 15.2) 15.9) 18.4) 16.0) 17. 2) 14.5) 20.0 
MORAG 25h. cats actor cess 26. 5| 27.7] 23.1) 27.6]| 16.3] 23.2; 35.5} 32.0) 31.4] 34.8) 19.0) 28.9 
WI AHOMAa: oh ces oc cee ee eee eee eee 30. 5|| 22.7; 41.7} 27.9] 26.0) 34.2) 34.3] 15.0} 25.0 
VATKANISRS Een. (ts sh ae 21.7| 18.9] 17.9] 19.1}} 12.3) 20.0) 18.6) 22.7) 20.3) 20.5} 19.5) 21.4 
South Central........ 19. 7| 17.6} 17.4] 23. 2)| 17.1] 24.3) 26.7} 26.1) 27.7] 29.3) 17.8) 23.7 
aS | — SS =— => eS fee eee 
Montana a5. 202 bron bowel ae 35.9] 32.7] 41.0|| 42.0] 41.9! 46.4) 37.7) 41.3] 43.2) 49.0) 41.6 
Wyoming ss oesas S52 ale eee 29.7| 30. 4] 33.9]] 41.0] 36.0) 29.4] 30.2) 39.9] 39.5] 37.0] 36.4 
Coloradazeace seco tose esate 30. 7} 28.5] 32. 2)} 33.8} 26.8) 33.3] 35.4) 35.0] 40.4) 38.0) 39.5 
New, Mexicoe acco ccecnnealteeee 18. 5) 27.5) 27.8'| 31.6] 19.1] 22.6] 19.6) 29.5) 34.6) 38.5) 33.5 
ATIZONG™ 2 obe tee woh sees eee D25sO}. cue 32. 7|| 35.0} 31.7) 35.5] 30.1] 31.2) 34.4) 29.0} 36.0 
eb ees bate crete tee Seen ete 25.1} 28.6] 36. 5/| 33.0} 35.5! 36.4] 37.6) 39.8] 43.7| 45.0) 49.5 
INeVadse.ca Oboe ce Sencauete 34.4] 31.0) 27.4] 36.1)] 43.0} 34.8) 28.6] 37.0) 37. 2] 38.8] 43.0) 45.0 
WAH ny. s kero ane cee eee ol Eee 33. 5) 31.4) 39.3)| 38.3] 42.1) 41.5) 39.3) 39.4) 40.7) 50.5) 44.0 
WVASHINOLONE «occ metcna sees eenae 38.3] 35.8] 43. 4)] 47.5] 46.2) 47.9) 44.9) 50.0} 43.2) 55.5) 44.5 
Grecon es tn... 5 gene n eres 35.0] 31.7] 27.6] 27.0] 31.5] 28.7] 33.8) 23.1) 24.1] 33.8] 35.0) 33.4 
Waltormigas <....vetceocskes = 33. 8} 27.9] 28.0) 29.5]! 30.4] 30.5) 34.8) 34.1) 28.0) 31.5} 33.5) 33.5 
War: Westerns: =. 4c5-- 34. 4| 31.4] 29.5] 33.7]| 36.3] 34.6] 38.1] 33.9] 35.1) 38.5] 43.0) 39.9 
United States........ 28.1| 27.6} 25.6} 29. 6]| 25.8] 34.5] 28.4) 32.1) 34.0) 3 .2 zi 25.0) 
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Average farm value per acre of oats in the United States December 1. 


10-year averages. 
State, Terri- 
tory, or Di- 1901. | 1902. | 1903. | 1904. | 1905. | 1906. 
vision 1866- | 1876- | 1886- | 1896- 
1875. | 1885. | 1895. | 1905 
Dolls.| Dolls.| Dolls.| Dolls. | Dolls.) Dolls. ‘Dots. Dolls.| Dolls.| Dolls 
Maine........ 14.09] 12.06] 13.76) 14. 72|| 17.50, 17.55| 17.77] 16.47] 16.55] 15.75 
N. Ham 17.55] 16.05] 14.12] 14.07)] 15.34] 15.40] 14.93] 15.60) 14.10 
Vermont..... 17.10] 14. 57| 13. 86) 14. 51)] 16.50) 17. 20] 16.81) 16.68] 15.7 
Massachusetts] 18.00] 15.50) 13. 60] 13. 90'| 17.05] 14. 49) 15. 53} 15.30) 13.76 
Rhode Island.| 17. 27] 14. 25] 12. 78] 12. 05|| 15.88] 15.57) 12.65] 11.94] 12.35 
Connecticut. .| 18. 10] 13.44) 11.17) 12.32] 15.50] 14.14) 14.04] 14.74] 14.49 
New York....] 14.81] 11.90} 9.43) 10.99|| 10.37) 14.40) 13.94] 12.96] 12. 65 
New Jersey... 11.31] 9.88] 9.72] 7.52! 12.56) 10.92] 13.00] 11.84 
Pennsylvania | 12.85] 11.17] 9.25) 9.83] 8.50) 12.41 10.58) 12.88) 12.24 
N. Atlantic.) 14.07] 11. 9.73) 10.73|| 9.99) 13.70) 12. 68] 13.21] 12.73 
Delaware..... 6.97] 8.36] 7.16 8.06) 8.33) 9.49) 8.88] 11.56] 12.48 
Maryland.....| 8.36] 7.66] 6.96) 7.85|| 7.71) 10.15} 8.24] 10.69] 9.97 
Virginia ers 6.56] 4.96] 5.00] 5.76]! 6.26] 7.35) 5.93] 9.07] 6.94 
Ww. irginia. - 8.97] 7.20) 7.14) 8.40)| 8.04 11.73) 9.98) 11.62} 9.40 
N. Carolina...| 7.45) 5.59] 5.00} 6.08)| 7.34) 6.48) 5.93] 8.22] 7.19 
§. Carolina...| 7.59] 7.80] 6.10} 7.84)| 9:80) 7.73) 8.26] 10.26) 8.96 
Georgia....... 8.64) 6.94) 6.26) 7.07|| 9.92) 5.88] 7.48] 8.14] 8.00 
Florida....... 12.51] 9.32} 6.72} 6.47) 9.43, 8.30] 7.92] 7.74| 6.24 
S. Atlantic..| 7.69] 6.39] 5.73) 6.79|| 8.36) 7.37) 7.26) 9.15] 7.97 
‘o)n) 10.06] 9.79} 8.79} 9.74)| 12.28 13.15) 11.02) 13.09] 11.10 
Indiana...... 7.81] 7.74| 7.66] -8.06]| 10.87; 9.91) 7.81| 9.93] 9.53 
Tllinois....... 8.54] 8.96] §.21| 8.45]| 11.28) 10.56] 8.51) 9.60) 9.94 
Michigan..... 11.91) 11.22} 9.25] 9.81|| 11.89) 13.17] 10.98) 10.72] 10.68 
Wisconsin..../ 11.53] 9.60] 8.48) 9.07) 11.35) 11.97) 11.15) 9.80) 10.53 
N. C. E of | 
Miss. R...| 9.67} 9.35] 8.41] 8.83)! 11.41) 11.36] 9.64] 10.25) 10.24 
Minnesota....} 11.93} 9.60} 8.06] 7.99|| 10.91| 10.53) 9.69] 10.19] 9.00 
Sawa 26.5 /tz 8.95] 7.59] 7.54 7.13/| 10.73) 7.67| 6.96] 8.00] 8.40 
Missouri...... 8.82} 7.18] 6.24) 6.08] 4.82) 9.10] 7.07| 7.72) 8.16 
RreMakotas!. 2/00... .|.:...2 7.00} 7.86) 10.76) 10.37, 8.49} 8.98) 8.95 
Cy a ee ae 5.65} 7.30|| 9.79) 10.09) 11.19] 9.75] 8.97 
Nebraska. ...- 10.12) 6.71] 5.57| 6.44|| 7.33] 8.65] 7.97] 7.67| 7.44 
a Fa 10.17} 7.65} 6.37] 6.21|| 8.00] 10.05} 7.86] 5.87] 7.59 
N.C. W. of 
Miss. R...| 9.65 7.74] 6.87) 7.07] 9.42) 9.01) 8.15] 8.36] 8.37 
Kentucky....| 8.35] 7.09) 6.43) 6.96]| 8.08) 7.99) 8.24! 9.60} 8.58 
Tennessee....| 7.35} 6.24| 5.18] 5.95|| 7.87 7.27) 7.77| 7.80| 7.88 
Alabama..... 9.36] 7.63) 6.36) 6.91|| 9.28] 6.00} 8.53] 8.05] 8.42 
Mississippi. . .{ 12.38] 8.32] 6.40) 7.50|| 9.58) 7.85] 7.65] 9.98) 9.25 
uisiana..... 16.17] 8.63] 6.48] 7.08|| 8.04) 7.60] 7.31) 8.28] 7.20 
Waxnas: ois... .. 18. 82)-13. 57) 9.24) 10.76| 9.78) 11.37) 15. 62 14.08] 12.56 
7 UPN lS a aa ae 11. 28|| 10.86) 14.57] 9.60} 9.63) 10.51 
Arkansas..... 13.02) 9.26) 7.34) 7.45) 7.01) 8.20; 8.18] 9.76 8.53 
S. Central..| 9.02} 8.34) 6.84] 8.93|| 9.19) 10.28] 11.27] 11.10) 10.53 


Far Western} 21.12) 15.42) 11.95} 14.15 


United States! 10.62 


9.03) 7.63) 8.32 


10.60) 9.68) 10.05 


9. 88) 9.89 


1907. | 1908. 


22. 26 
19. 85 
21. 42 
21.00 
19. 50 
18. 90 
17.50 
16. 52 
15. 98 


1909. 

-| Dolls.| Dolls.| Dolls. 
21.46 
20.14 


1910. 


10. 51 


73 12. 90. 10.90 


pee a Be at ee ee es ee 
1—70797°—yBx 1910——34 
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OATS—Continued. 
Average farm price of oats per bushel in the United States. 


Price December 

1, by decades. 

State, Territory, or 
Division. 


Price December 1, by years. Price bimonthly, 1910. 


el Peay i [han A : - lo . 
26 58 Se 23 )1001 1902|1903|1904 1905|1906)1907 1908|1909)5 4 Be Bo 24 
| | 
Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts. Se Cts.| Cts.) Cts.) Cts.| Cts.| Cts. Cts. 
MeO. ese ca. oan oc 54| 45) 43) 40) 50) 45) 45) 45) 43 60} 60) 58) 62) 61) 62 48 
New Hampshire....| 54 46} 44) 42) 52) 44) 48) 47| 43 rr 61; 59) 64) 59] 59) 62 51 
MERON oc 25.) onc 49} 42) 41) 39) 50) 43) 44) 44) 40) 43) 63) 62) 50) 59) 62) 59 50 
Massachusetts. ..... 59| 50) 44) 42) 55! 45) 49) 45) 43) 44) 60] 62) 58) 57] 61) 55 50 
Rhode IJsland....... 55| 50) 45) 41) 54) 43) 45) 47) 42) 45) 66) 64] 53] 60) 55) 58 48 
Connecticut.......- 58) 48] 42) 40) 54) 41) 45) 44) 42) 42) 60] 58) 53) 56) 3d7| 56 44 
iNew, Mork... --2-._~ 46| 39} 36} 35) 48) 36) 41] 38) 37} 40) 57| 56) 49) 51) 55) 53 42 
New Jersey........- 47| 39) 38] 36) 47) 39) 43) 40) 37| 38) 56) 55] 50) 55) 58) 58 44 
Pennsylvania....... 42} 37| 36] 33 45) 34! 37|) 38) 36) 38) 54) 55) 50) 52) 56) 53) 41 
North Atlantic ./45. 138. 8/36.7 34. 6/47. 1/35. 9 39. 9/38. 6|37. 0.29. 5/56. 2/56. 1/50. 1/52. 5/56. 1/54. 0/52. 6/46. 3/42. 4 
Delaware. foe scee 42| 37| 36] 34! 45; 42) 40) 41] 40] 38] 50) 54| 48] 52] 48) 50 43 
Maryland.......... 42) 37! 35) 33) 41) 38) 40) 36) 36) 38) 49) 53) 49) 52) 54) 55 46 
Warsimias sce sceee 40! 41) 37) 36) 42) 42) 43) 43) 39] 43] 50) 55) 54) 59) 62} 59 49 
West Virginia...... 38} 36 37 37| 43 41) 46) 44) 39] 40) 54! 56) 54) 57 61 50 
North Carolina..... 54| 49 45, 45| 51, 51) 52) 52) 47] 49) 60) 63] 66) 66 68 60 
South Carolina..... 73} 65) 55) 53) 62; 59) 59) 60) 55) 57) 72) 75) 72) 72 70 65 
Georzia! =. SSeS 72) 62) 54) 52] 67) 53) 55| 55} 53] 56) 72) 72] 71) 71 72) 64 
Rilorids 22: Sees 90} 81) 60} 53) 72) G1} 60} 60} 52] 68) 75} 72] 75) 80 77 65 
South Atlantic ./46: 6/50. 7/44. 4/44. 1/54. 5/48. 5/51. 1/50. 2/46. 7/49. 8/63. 5/65. 4/65. 0/66. 6/68. 3/67. 2/64. 2/63. 0/58. 4 
Ohios: sae o 5 eee 34} 32) 30} 28) 39) 32) 36) 32) 31) 33) 45) 49) 41) 45 44 35 
Ime ianasce scenes ee 31} 29) 29) 26) 38) 2 32} 30) 27) 32} 42) 47) 39) 44 41 31 
MiGis Ae. see ee 28} 27) 27; 26) 40) 28) 32) 30) 28) 31) 41] 47; 38) 44 40 30 
Michigan........... 37| 34| 32) 30] 41) 33] 36) 33) 30) 33) 48] 49) 41) 47 46 35 
Waisconsht..) soot! 34; 29) 28) 26) 39) 30) 34) 28) 27] 31) 47] 47; 39) 44 41 34 
N.C. E. of Miss. 

River.........|31. 6/29. 3/28. 4/26. 6)39. 5/29. 5/33. 5]30. 1/28. 1/31. 7/43. 747. 6/39. 1/44. 5/44. 2/41. 6/39. 4/33. 7/32. 2 
Minnesota.........- 34] 28) 26) 24) 34) 27) 30) 26) 24) 27) 41) 43) 35) 39 36 32 
eee ee ee eee 25| 23] 24) 23) 36) 25) 29) 25) 24) 27) 38) 42] 35) 41 37 27 
MESSD LIT s ee 30} 27) 26) 27] 43) -28 32) 34) 30) 33) 41) 45) 43) 46 47 32 
North Dakota......!.... EL Ley S2OW OC QAS seal vodie csi, eee oo eee) 40, 42} 33) 38 34 37 
South Dakota...... ete | Pamela) | mes 123 ee | se | fT) Pe | 39| 41} 34) 39) 37 30 
MEDTASKH.: oes - 5. = 29) 22) 23] 23] 37| 25) 27) 25)" 24) 26) 37] 41) 3a) 39 36) 28 
Wansds see 205 <2 re 31| 25) 26) 26) 43) 30) 30) 33) 28) 31) 42 45) 43) 46 49 34 

N.C. W. of Miss. | | 

Riven. cs. oe eo. Ole - 9/24. 8/23. 9/36. 0/26. 5|29 2)25. 9/24. 4/27. 1/39. 1/42. 2/35. 5/40. 2/40. 8]37. 5/38. 6/32. 3/29. 5 
Kentucky .....-.2.-. 39| 36) 34) 33) 41] 36] 41) 40) 35) 38) 49) 54) 51) 53 56) 45 
Pennessee ef -- -- = = - 42| 39) 35} 35] 45) 42) 42) 37) 39] 41) 50) 53) 53) 53 62 46 
UAVEYG Of a0 a ee ae 72| 62) 53) 49) 64) 55) 54) 54) 51) 51!) 67) 66) 70) 72) 70 60 
Mississippi... -| 82} 64) 52} 49) 63] 51) 51] 52} 50) 49) 65) 67) 68) 69 67 55 
Monisiany. 2... -2 98} 63 48) 44) 60) 50) 46) 45) 45) 45) 55) 64] 62| 56 56 49 
MGXAS ose. aes 71 49) 40! 39) 60) 49) 44 44! 40) 41) 60 52) 62) 65 60 47 
Okiaghoms. 2°22: < 2% ----|----|...-| 37] 48] 35; 34] 37) 31] 30) 48) 45) 46) 53 52 37 
ATEANSHSS< 20. 2S 60} 49) 41) 39) 57) 41] 44) 43) 42) 42) 54) 53) 59) 62 63 46 

South Central. ../45. 8/47. 439. 3 38. 5/53. 8)42. 3)42. 3/42. 5/38. 0/38. 3/55. 9 52.7 7 55.7 7 59.5 5 61. 6/58. 4\47. 1/46. 1)44.9 
Montnudie. eae one ee ----| 52} 44) 38] 36] 36) 35) 46) 43] 44) 46 id 42} 44 52 46 
Wyoming: oo 2.0263 .---| 48] 43] 44) 48) 50) 50) 39] 41) 40) 53) 50) 50) 65 58 —~=50 
Golorado=: Bes uses ----| 60} 40) 42) 50) 51) 41) 46) 41] 45 50) 54; 53) 54 57 46 
New Mexico........ ---| 58) 48! 52) 60] 68] 62) 57) 58) 52) 55) 64 66) 65 50 62 
ATIZOU Ne eee nee 62 67| 60) 75) 61) 74) 64! 65) 60) 74) 79) 85 64 90 
Uy eH hg ae ac a 47; 40) 43) 51) 47} 49) 47) 44] 45) 48) 48) 652) 55 60 48 
Wevatlie: 0. fo. ie! 93) 66} 54} 65) 70) 70} 68) 63] 52) 64) 72) 65) 59) 57 73 63 
CNS noe eee SEA eel 54) 43) 40) 44) 48) 45) 50) 42) 43) 42) 47!) 50) 51 51 42 
Washinvton:.- 2. 222)-22! 43} 38) 40) 35} 49) 38) 43] 41) 41) 45) 48) 48) 48 * 60) 48 
Oreron see as. oe 53) 44; 38) 40) 34) 41) 44) 47| 43) 43) 45) 47) 62) 650 54 47 
California: 22.25.22: 70| 61] 48} 49) 44) 51] 54) 57] 51) 52) 71) 67) 66) 63 60 50 

Far Western... ./61. 4/49. 1/40. 5)42. 0/40. 3/45. 6/43. 1/47. 6/43. 3/44. 3/48. 451. 5)50. 4/51. 4/53. 0/53. 9/51. 7/48. 1/47.3 


United States. .|37. 8/32. 7/29. 828. 1/39 9/30. 7/34. 1/31. 3/29. 1/31. 7/44. BAT. 2140: Gab. Oe ee 
| 
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Wholesale prices of oats per bushel, 1897-1910. 
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New York. Baltimore. 


Date. No. 2, 


mixed. 


Cincin- : Milwau- 
nati. Chicago. kee. 
No. 2, No. 2, 
mixed. No. 2 white. 


Duluth. 


No 


. 2.4. 


. San Fran- 
Detroit. aieae 
No. 2, No.1, white 
white. 


No.3 
37 


(per 100 Ibs.). 


Cts.) Cts. 
1897....| 21 294 
1898... 36 
1899....| 25$ | 354 
1900... i 293 
1901... .} 28 52 
1902... 65 
1903....| 38 44} 
1904....| 343 | 553 
1905... 37} 
1906....| 34 45 
1907. 
Jan....| 383 | 42 
Feb.... ay 47h 
Mar....| 463 | 484 
|| se 
Poe 
June...) 484 | 503 
July....| 484 | 493 
Aug....| 504 | 63 
oe} Bl 53 
Oct....| 504 | 553 
Nov....| 51 523 
Dec....| 514 | 544 
Year.| 384 | 63 
1908. 

Jan....| 53 534 
Feb....| 53 574 
ar....| 55 57 
Apr....| 54 544 

y....| 534 | 57 
June...| 524 | 56 
July....| 533 | 614 
Aug....| 504 | 594 
Sept .. 53 
Oct....} 51 53 
Nov....| 514 | 55 
Dec....| 524 | 56 

Year.) 51 614 
1909. 
Jan....| 534 | 54 
Feb....| 534 | 574 
Mar....| 564 | 58 
Apr....| 563 a 
Byer ze 
June... ot 614 
July....| 524 | 594 
Aug....| 394 | 524 
Sept ...| 393 | 42 
Oct....| 41 | 423 
Nov....| 42 43 
Dec....| 423 | 47 
Year.| 394 | 62 
ons 504 
Bn Soke 
Feb....| 50 51 
Mar....| 484 | 50 
Apr....| 46 | 48} 
ay....| 423 | 46% 
June...| 41 45 
Tuly....| 45 | 483 
“ea = 474 
ept ... 
Oct l-. <|.33: 


Cis.) Cte: 
164 | 254 
i | 
224 | 28 
254 | 46% 
274 | 474 
31 40 
273 | 43 
254 | 32: 
283 | 41 
No. 3. 
333 | 37 
37 39 
38 41 
39 42 
41 at 
40h | 443 
40 42 
41 48 
48 51 
46 53 
45 48 
46 49 
334 | 53 
464 | 49 
47 50 
494 | 51 
47 493 
49 51 
483 | 50} 
49 57 
462 | 56 
463 | 49} 
453 | 473 
46 484 
474 | 50 
453 | 57 
481 | 492 
483 | 51f 
504 | 53 
514 | 532 
532% | 584 
50 57} 
40 50 
33 373 
344 | 383 
35g | 383 
36+ | 39% 
3934 | 432 
33 584 
433 | 473 
444 | 463 
41 46 
3 413 
352 | 418 
35 392 
382 | 432 
334 | 383 
313 | 35 
29 323 
31 321 
302 | 333 


Cts.| Cts. | Cts.| Cts. 
15§ | 23% | 164 | 26 
204 | 32 | 222 | 34% 
194 | 284 | 222] 314 
21 | 264] 24 | 29 
234 | 484 | 254 | 483 
25 56 | 303] 58 
314 | 45 | 334] 41 
oe A 28% | 45 
5 ; 7% | 354 
28% | 42} | 29 43 
Contract. |No. 3,white 
334 | 374 | 32 38 
37 41} | 37 42 
39§ | 43 | 393] 43 
41h | 454] 40 | 43 
444] 483] 42 | 48 
412 | 498 | 414] 48 
41 46 41} 464 
444 | 54 145 | 54} | 
51 564 | 47 56 
45 | 543/39 | 543 
444] 49 | 45 | 501) 
464 | 50% | 464 | 53 
554 | 334 | 564 |] 322 | 56 
48} | 514 | 49 524 
48}; 538 | 474 53 
“i 54§ | 503 | 544 
51 53% | 50 53} 
52 564 | 514 | 56 
50 53 | 48 544 
51 | 604 | 474] 62 
46 50 45 47 
48 504 | 46 514 
463 | 49 | 453 | 52 
47 493 | 47 53 
504 | 484 | 52 
46 | 603 | 45 | 623 | 
49} | 50} | 49 six) 
50 554 | 50: 55 
522 | 528] 514 | 553 
53 564 | 52 564 
564 | 62% 624 
533 | 59 | 49 594 
444 | 53} | 46 553 
364 | 43 | 354 | 50 
72 | 48 | 37 414 
383 | 414 | 384] 42 
382 | 39% | 384 | 42% 
40 45 454 
| 364 | 624 | 354 | 623 
444 | 481 | 453 | 493 
461 | 49 | 46 | 492 
43 | 473 | 42 | 472 
413 | 432 | 39 43% 
363 | 431 | 36 43 
35 40} | 36 41 
383 | 443 | 383 | 464 
322 333 | 42 
31% | 344 | 32 35 
292 | 322 | 30 35 
302 | 312 | 312 | 333 
31 32% | 31g | 343 
292 | 49 | 30 


Year .| 334 


51 


Cts. 

26 |$1.12% |$1. 
363 | 1.15 | 1. 
33 | 1.224) 1 
294 | 1.224 | 1 
604 | 1.024 | 1 
61 | 1.15 | 1 
45 | 1.173] 1 
484) 1.25 | 1 
37 | 1.374] 1 
ASE te ese 

white 

414 | 1.423 | 1 
44211.45 | 1 
454 11.45 | 1 
47k} 1.50 | 1 
494 | 1.55 | 1 
50 | 1.40 | 1 
50 | 1.30 | 1 
56 | 1.423 | 1 
56 | 1.45 | 1 
58 | 1.50 | 1 
5S) Peo" it 
544] 1.55 | 1 
58 | 1.30 | 1 
B4 11.55 | 1 
554 | 1.55 | 1 
56 | 1.45 | 1 
b7 | 1.60. }1 
56 | 1.473] 1 
56 1.40 1 
64 |1.40 | 1 
62 1.45 1 
53 1.60 1 
523 | 1.60 | 1 
5a | 1.6514 
54 1.70 1 
GA TAO 
534] 1.70 | 1 
Di-slLde sor. 
57 | 1.874 | 2 
57% | 2.05 | 2 
644.12.15 | 2 
624 | 2.05 | 2 
564 | 1.95 | 2 
ied (eee [ed 
PTE ee ba al he 
434 | 1.55 | 1 
414 | 1.574] 1 
464 | 1.65 | 1 
644] 1.55 | 2 
BL} 7260" 1° 
501.1260" i 
484 | 1.60 | 1. 
464 | 1.50 | 1. 
454) 1.50 | 1. 
43 | 1.423 | 1. 
48% | 1.424 | 1. 
43 | 1.57% | 1. 
Bt Al debe Le 
36 | 1.473 | 1. 
35 | 1.47% | 1. 
ad) Wel sabest cl: 
51 | 1.424] 1 


493 | 29 | 474 | 34 


a‘‘No grade” in 1905. 
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Average farm price of oats per bushel, on the first of each month, 1909-1910. 


. North South N. Cen. N. Cen. South 
Untied Atlantic Atlantic | States East | States West} Central peek 
: States. States. | of Miss. R. | of Miss. R.| States. sa 
Month. 
1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. 
Cis. | Cts. | ‘Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cig. | Greater 
JanUary os .. 42.8 | 48.1 | 50.7 | 56.8 | 66.4 | 65.5 | 41.8 | 48.1] 38.1] 42.8 | 56.9 | 55.2 | SED Gas 
February. .... 45.0 | 48.1 | 52.5 | 55.7 | 66.6 | 65.7 | 44.5 | 48.4 | 40.2 | 48.2 | 59.5 | 56.0 | 51.4] 51. 
March.........| 46.0 | 51.1 | 54.9 | 57.9 | 67.9 | 68.8 | 45.3 | 51.3 | 41.0 | 45.6 | 61.7 | 61.6 | 53.9] 58. 
J 9 | eee 45.6 | 53.2 | 56.1 | 60.1 | 68.3 | 71.3 | 44.2 | 52.7 | 40.8 | 47.9 | 61.6 | 62.7 | 53.0] 68. 
Cy ee .-| 48.3 | 55.3 | 55.3 | 62.9 | 66.7 | 71.4 | 42.2 | 54.5 | 37.7 | 49.7 | 60.0 | 64.4] 52.4] 68. 
Aj thet: pegs Gee eee 43.0 |-57.4 | 54.0 | 65.2 | 67.2 | 71.6 | 41.6 | 56.3 | 37.5 | 51.9 | 58.4 | 65.7 | 53.9] 72. 
DULY so on-G eae 42.1 | 56.2 | 52.3 | 65.1 | 66.0 | 71.6 | 40.9 | 54.9 | 37.7 | 50.3 | 51.0 | 63.7 | 51.0] 73. 
August=2: 525.1 41.7 | 50.0 | 52.6 | 63.3 | 64.2 | 67.8 | 39.4 | 47.6 | 38.6 ] 44.7 | 47.1 | 53.3] 51.7] 66. 
September....| 38.4 | 42.3 | 48.8 | 55.4 | 63.9 | 68.4 | 35.1 |] 40.3 | 34.6 | 34.6 | 46.4 | 56.9 | 50.9] 57. 
October....... 36.2 | 41.0 | 46.3 | 51.4 | 63.0 | 68.4 | 33.7 | 38.9 | 32.3 | 34.3 | 46.1-| 56.9 | 48.1] 53. 
November. ...| 34.9 | 41.0 | 43.7 | 50.1 | 61.2 | 64.3 | 33.2 | 39.4 | 30.6 | 34.7 | 45.3 | 57.5 | 46.0] 50. 
December. ....| 34.1 | 40.5 | 42.4 | 50.1 | 58.4 | 65.0 | 32.2 | 39.1 | 29.5 | 35.5 | 44.9 | 55.7 | 47.3] 60. 
BARLEY. 
Barley area of countries named, 1906-1910. : 
Country. 1906. 1907. 1908. 1909. 1910. 
NORTH AMERICA. 
Acres. Acres. Acres. Acres. Acres. 
United Siates) 5 ce oe Bee re Ne aes 6,323,800 | 6,448,000 | 6,646,000 7,011, 000 7, 257,000 
Canada: 
New, Bruns wiCke ste hcsten nme eee 4,300 4,100 3,500 3,200 2,900 
Ontario’.£5 2° |. SE eee. earaca ees 756, 200 766, 900 743, 800 721, 500 696, 700 
VEO Aes op eee rena pth Sree eS US 474, 200 649, 600 662, 500 696, 000 684, 100 
DaSkaALCHOWARoUe eee eure sc aes 53, 600 79, 300 81, 000 135, 000 137, 400 
ATDEGL Asses ere aoe eects cee ee eee 73, 600 54, 700 129, 800 186, 000 194, 500 
iphens Ae 2. ees: Teoh eee Sed (a) 128, 700 125,100 123, 200 118, 400 
MGLANCATIAG As: Soe toe oe can eee ae Omen nae eee 1, 683, 300 1,745,700 | 1,864,S00 1, 834, 000 
MEXICO Las eee eee ee oe eee eee oes cepee ee (a) (2) (@) (2) (a) 
EUROPE. 
Austria-Hungary: : 
AVISUMAL 2 eres cee ok eee aoe eee 2,909,100 | 2,882,500 | 2,757,200 | 2,795,500 2, 721, 900 
Hungary proper......-. 2,603,000 | 2,725,200 | 2,647,500 | 2,857,800 2,931, 000 
Croatia-Slavonia.........-. 164, 600 160, 900 159, 800 156, 700 159, 600 
Bosnia-Herzegovina 257, 700 292,100 262, 200 204, 400 202, 600 
Total Austria-Hungary..-..........- 5,934,400 | 6,060, 700 | 5, 826,700 | 6,014, 400 6,015, 100 
Belgium.............-. As EE AES 86,900 | 92,000 87,900| (a) a) 
{BOLE athe peyote pl en tegen Ge ot Ree ae Re a 572, 300 573, 800 621, 100 596, 000 10, 000 
MD ONTIAT ES 2 ie ee ate eee ae einaot te aa ww tee 590, 700 577, 500 577, 500 580, 700 575, 700 
Minkna ake) SER a Re Mera 20S SF bye: (a) (a) (a) (2) (4) 
France.......- CI Ae Sees Soak See anes 1,752,800 | 1,761,500 | 1,802,800 | 1,814,700 1, 843, 200 
Gera ari ere errant ere on 2 4,063,700 | 4,205,000 | 4,025,200 | 4,068,200} 3,880,500 
Thalys. ee pee a Pat Bere Ss rat Se. (a) (a) (a) 617, 000 611, 700 
INPUDEMANGS ees eee eee ce ceet eee 70, 800 76, 500 74, 600 70, 200 69, 700 
Dh gd RR ee Cd yA TT ee Se (a) 88, 500 96, 300 96, 400 88, 700 
ROMMNAHIAY == eg eee bese eee oe 1,380,600 | 1,259,500 | 1,532,500 | 1,357,100 1, 357, 500 
Russia: 
[SSIS IDEOPRL 2 - sone tees ce cee eaten a 19, 823,300 | 20,403,200 | 21,913,700 | 21,801,100 |............ 
Poland? 2 2.2: BS eS eee ope 1,185, 800 1, 212, 200 1, 243, 100 1, 236; 400 WSS: ca eteee 
Northern Caucasia..................... 2,353,500 | 2,533,100 | 2,790,400 | 2,965,800 |............ 
Total Russia (European) %........... 23,362,600 | 24,148,500 | 25,947,200 | 26,003,300 | 27,758, 300 
erat aa ik 2 eae Se RR 270, 200 250,200 | 254,800 | 261,900 241,700 
SATS fs. Ame ads. oe tires emake Bee 3,620,100 | 3,561,100 | 3,466,700 | 3,480,000 3,333, 200 
BWedenst.- a. coes eee et sue sok Ee Se eS 502, 800 487, 000 483, 000 476, 900 476, 900 


a No official statistics of area; estimates of production on p. 533. b Exclusive of winter barley. 
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BARLEY—Continued. 
Barley area of countries named, 1906-1910—Cotinued. 


Country. 1906. 1907. 1908. 1909. 1910. 
Acres. Acres. Acres. 

1, 383, 300 1,379,100 1, 449, 500 

197, 400 200, 000 191, 600 

86, 700 85, 300 87, 600 

154, 600 163, 100 168, 000 


EUROPE—Continued. 
1, 822, 000 1, 827, 500 | 1, 896, 700 


AFRICA. " 


LM ee 3,264,100 | 3,168,600 | 3,442,600 | 3,284,000 | 3, 418, 400 
Eevpt Sn deb oa wwwe 477,500 472,700 475, 800 457, 300 439, 400 
Sudan (Anglo-Egyptian).................. a a (a) a a 
JONES. 922225555 5s eee 1, 030, 400 1,188, 500 1,088, 800 1,136, 300 1, 186, 100 
Union of South Africa...........-.-.-..--- a (2) (a) (a a 
AUSTRALASIA. : | 
Australia: 
OU ee 5, 200 8, 600 6, 900 7,400 13, 100 
Perounpew ales. -_ 2. ole. cole 9,500 7,900 11,900 9, 500 15, 100 
Oe Ls ee ae 40, 900 52, 800 63, 100 65, 200 58, 600 
South Australia... eee Se 26, 300 28, 100 37, 300 44, 900 41,900 
Western Australia. 3, 700 3, 6, 000 7,300 8, 000 
ito ih) 5, 400 5, 300 5,900 6, 500 6, 300 
JUS CUA 7 a 91,000 106, 300 131, 100 140, 800 | 143, 000 
2 TUE a ee 32,900 36, 700 36, 200 48, 900 | 41,500 
Total Australasia.................--. | 123, 900 | 143,000 | 167,300 | 189, 700 | 184, 500 
@ No official statistics of area; estimates of production on pp. 533-534. b Exclusive of winter barley. 
Barley crop of countries named, 1906-1910. 
Country. | 1906. 1907. | 1908 | ~1909. | 1910. 
NORTH AMERICA. . 
Bushels. Bushels. Bushels. Bushels. Bushels. 
PETERS oe 2 5 ane wesc ce 178, 916, 000 153, 597, 000 166, 756, 000 170, 284, 000 162, 227, 000 
Canada: 
New Brunswick............. 000 
Ontario , 000 
i , 000 
000 
000 


49,359, 000 45, 148, 000 


46, 762, 000 


7,615, 000 7,000, 000 7,000, 000 7,000, 000 

235, 890, 000 | 220, 518, 000 | 232, 682, 000 214, 375, 000 

76, 024, 000 69, 497, 000 79, 368, 000 67, 618, 000 

Hungary proper............- 69, 747,000 , 324, 000 71, 868, 000 55, 758, 000 
Croatia-Slavonia............. 2,758, 000 2, 552, 000 2,394, 000 2,732, 000 
Bosnia-Herzegovina Seeeces 3, 276, 000 2,389, 000 3,755, 000 3, 445, 000 


Total Austria-Hungary....| 151,805,000 130, 762,000 | 157,385,000 | 129,553,000 
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BARLEY—Continued. 


Barley crop of countries named, 1906-1910—Continued. 


Country. 1906. 1908. 1909. 1910. 
EUROPE—Ccontinued. 
Bushels. Bushels. Bushels. Bushels. Bushels. 

Belgium 4,349, 000 5, 129, 000 4, 409, 000 5,000, 000 4, 000, 000 
Bulgaria 12, 008, 000 6,772,000 | 11,311, 000 9, 322, 000 15,754, 000 
Denmark 19,975,000 | 21,616,000} 20,166,000 | 21,599,000 21,713, 000 
Finland 5,376, 000 5, 124, 000 6, 000, 000 5, 000, 000 4,775, 000 
lnichaGe waaeenaeae ..--| 36,538, 000 43,043, 000 40, 673, 000 46, 144, 000 44, 532,000 
Germany 142,901,000 | 160,650,000} 140,539,000 | 160,552,000 | 133,330,000 
Hitpligges Seok ote eee ee tab ne emlome 8, 000, 000 8, 000, 000 9, 000, 000 10, 951, 000 9, 483, 000 
Netherlands 3, 260, 000 4,091, 000 8,953, 000 3, 332, 000 3,383, 000 
Norway 3, 262, 000 2, 597, 000 3,028, 000 2, 596, 000 2,900, 000 
Roumania 33, 539, 000 20, 062, 000 12, 873, 000 19, 955, 000 29, 359, 000 
Russia: 

Russia praperce. J2..)- seas 243,619,000 | 277,500,000 | 297,449,000 | 382,163,000 |.............. 

Roland: 2. cscs 225 NER 23,351,000 | 25,395,000] 23,790,000} 26,671,000 |.............. 

Northern Caucasia..........-. 37, 306, 000 41, 206, 000 46, 219, 000 55, 900, 000) |. 20 2e seems 

Total Russia (European) a. 304, 276,000 | 344,101,000 | 367,458,000 | 464,734, 000 448, 832, 000 
Servis -.522 Oo > 4,848, 000 3, 137, 000 3, 351, 000 3, 123, 000 - 2,067, 000 
Spalnw. thee nseses eee ett cee 90, 264, 000 53, 598, 000 69, 596, 000 81, 579, 000 76, 308, 000 
Swedens5. b See ek Seamer 14, 328, 000 12,811, 000 15, 520, 000 13, 900, 000 14, 763, 000 
United Kingdom: - 

Great Britain— : 
nglandeeer ne eee aa 51,543,000} 51,926,000] 46,353,000] 52,323,000 50, 245, 000 
Scotlandeeeaeancanenence 7, 803, 000 7, 466, 000 7, 410, 000 7,731, 000 6, 854, 000 
Wialesueteme of ats 3, 116, 000 2,881, 000 2, 682, 000 2, 804, 000 2,937, 000 

Treland steep eece. cee cee tee 7, 144, 000 6, 934, 000 7, 064, 000 8, 258, 000 6, 846, 000 

Total United Kingdom....| 69,606,000 | 69,207,000} 63,509,000 | 71,116,000 66, 882, 000 

otal Hpac. eee ee 904,335,000 | 906,023,000 | 902,148,000 |1,076, 288,000 | 1,007,634, 000 

ASIA 
Oyonus: 2621 oe. 2,778, 000 2,963, 000 2, 420, 000 2, 500, 000 2, 500, 000 
Japanese Empire: 

DALE Scie swish teeta es ee $3,968,000} 90,544,000] 87,138,000] 87,167,000 88, 000, 000 

ormosars 430et bec cch. se aes 49, 000 50, 000 50, 000 50, 000 50, 000 

Total Japanese Empire....| 84,017,000 | 90,594,000] 87,188,000 | 87,217,000 88, 050, 000 
Russia: 

Wontral Asians.) -gk cee 2, 613, 000 4, 385, 000 4, 266, 000 4, 099, 000 

SAO. IT: (tee at ee ae 5, 136, 000 4,957, 000 6, 103, 000 4,775, 000 

Transeaucasian sc. --ccence 13,000 4, 000 13, 000 10, 000 : 

Total Russia (Asiatic)! .... 7, 762, 000 9,346, 000 10, 382, 000 8, 884, 000 10, 160, 000 

Mintel Pete teu ees ~ 94,557,000 | 102,903,000 | 99,990,000 | 98,601,000 | 100, 710, 000 

AFRICA. 

INTE 8) a eve ee ee 47,600,000} 41,543,000 | 31,511,000] 50,008, 000 48, 708, 000 
Sudan (Anglo-Egyptian)........ 334, 000 300, 000 300, 000 300, 000 300, 000 
TALI bs oie oe BE ated Reema 7, 863, 000 9, 506, 000 5, 057, 000 9, 186, 000 6, 660, 000 
Union of South Africa........... 3, 000, 000 3, 000, 000 3, 000, 000 3, 000, 000 3, 000, 000 

TOTAL does athe fejaie sere 58, 797, 000 54, 349, 000 39, 868, 000 62, 494, 000 58, 668, 000 

AUSTRALASIA. 

Australia: 

Queensland jcaeenaeee a oe mame 64, 000 163, 000 67,000 142, 000 200, 000 

New South Wales........... 115, 000 158, 000 77, 000 172, 000 281, 000 

NCLOTIR ae eee ore 1,095, 000 1, 295, 000 1, 093, 000 1,706, 000 1, 056, 000 

South Australia............- 22, 000 507, 000 585, 000 852, 000 ~* 713, 000 

Western Australia........... 51, 000 50, 000 79, 000 77, 000 105,,000 

uch rei (hol bene ae 97, 000 146, 000 154, 000 190, 000 "000 

Motaleawstralia. <1 # cet. 1,944, 000 2,319, 000 2,055, 000 3, 139, 000 2,513, 000 
Ne waAmediand ies: ool b uke ee 1, 056, 000 1, 068, 000 1, 200, 000 2, 000, 000 1,345, 000 

Total Australasia.........- 3, 000, 000 3, 387, 000 3, 255, 000 5, 139, 000 3, 858, 000 

Grand totale. 2). .2. 2.2. 1, 296, 579, 000 |1, 271,601,000 |1, 265,779, 000 |1, 475, 204,000 | 1,385, 245, 000 


a Exclusive of winter barley. 
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Acreage, production, value, prices, exports, etc., of barley in the United States, 1849-1910. 


Produc- 
tion. 


Aver- 
age 
farm Farm 
price value 
per Dee. 1. 


Acreage cohed 
sown : 
Year. ast linr- Aine 
vested. | sore 
Acres. |Bush 
vl Cee ee es a 
Ul Le.) See a 
1866...] 493, 22.9 
1867. .-| 1,131,000] 22.7 
1868...) 937,000) 24.4 
1869. . | 1,026,000} 27.9 
1870. ..] 1,109, 23.7 
1871. ..| 1,114, 24.0 
1872. .-| 1,397, 19. 2) 
1873. . .| 1,387,000} 23.1 
1874. ..| 1,581, 20. 6 
1875... .| 1,790, 20.6 
1876. ..| 1, 767, 21.9 
1877. .-| 1,615, 21.3) 
1878... .| 1,790, 23.6 
1879. ..| 1,681, 24.0 
1880. ..| 1, 843, 24.5 
1881. ..| 1,968, 20. 9) 
1882. ..| 2,272, 21.5 
1883. ..| 2,379, 21.1 
1884. ..] 2,609, 23.5 
1885... .| 2,729, 21.4 
1886. ..| 2,653, 22. 4 
1887. . .| 2, 902, 19. 6) 
1888 . .".| 2,996, 21.3 
1889. ..| 3,221, 24.3 
1890. . .| 3,135, 21.4 
1891. ..| 3,353, 25.9) 
1892. ..} 3,400, 23. 6) 
1893. ..| 3, 220, 221.7 
1894. ..| 3,171, 19.4 
1895. . .| 3,300, 26. 4 
1896. ..| 2,951, 23.6 
1897. ..| 2,719, 24.5 
1898. ..} 2,583, 21.6 
1899. ..| 2,878, 25.5) 
1900. ..| 2,894, 20.4 
1901...) 4, 296, 25.6 
1902...) 4,661, 29.0 
1903. ..}| 4,993, 26.4 
1904. ..| 5,146, 27.2 
1905. ..| 5,096, 26.8 
1906. ..| 6,324, 28.3 
1907. ..| 6,448, 23.8 
1908. ..| 6.646, 25.1 
1909. ..| 7,011, 24.3 
1910...) 7,257 22. 4 


~ 


Bushels. 

5, 167,000 
15, 826, 000 
11, 284, 000 
25, 727, 000 
22, 896, 000 
28, 652, 000 


26, 295, 000 
26,718, 000 
26, 846, 000 
32, 044, 000 
32, 552, 000 


36, 909, 000 


61, 203, 000 


58, 360, 000 
59, 428, 000 
56, 812, 000 
63, 884, 000 
78, 333, 000 


87, 073, 000 
69, 695, 000 


58, 926, 000 
109, 933, 000 
134, 954, 000 
131, 861, 000 
139, 749, 000, 


136, 651, 000 
178, 916, 000 
153, 597, 000 
166, 756, 000 
170, 284, 000 


162, 227, 000 


Chicago cash price per 
bushel, No. 2. 


May of 
following 
year. 


December. 


.| Low. | High. 


Domestic 
exports, 
fiscal year 
beginning 
July 1. 


Bushels. | Bushels. 


Cents.| Dollars. 
70.2) 7,916, 000 
70.1) 18.028, 000 

109.0} 24,948, 000 
70. 8 20, 298, 000 
79.1) 20,792,000 
75.8) 20,264, 000 
68.6} 18,416, 000 
86.7) 27,794, 000 
86.0) 27,998,000 
74.1) 27,368,000) 
63.0} 24, 403, 000) 
62.8) 21,629,000 
57.9} 24,454,000 
58.9) 23,714,000 
66.6) 30,091,000 
82.3) 33,863,000 
62.9} 30,768, 000 
58.7 , 420, 000 
48.7) 29,779,000 
56.3) 32, 868.000 
53.6] 31,841, 000 
51.9) 29, 464, 000 
59.0) 37,672,000 
41.6, 32,614, 000 
62.7} 42, 141, 000} 
52.4) 45,470, 000 
47.5) 38,026, 000 
41.1) 28,729,000 
44.2) 27,134,000) 
33.7; 29,312,000 
32.3} 22,491,000 
37.7] 25, 142, 000 
41.3) 23,064, 000 
40.3} 29,594, 000 
40.9} 24,075,000 
45.2) 49,705,000 
45.9} 61,899,000 
45.6) 60, 166, 000 
42.0) 58,652,000 
40.3) 55,047,000 
41.5|) 74,236,000 
66. 6) 102, 290, 000 


55.4; 92, 442, 000 
55.2} 93,971,000 


7. 8 93, 785, 000 


Cents.| Cents.| Cents.| Cents. 
59 70 85 | 100 
150 | 180] 227] 250 
140} 170} 149) 175 
74 85 50 62 
68 80 72 95 
553, 64 55 71 
60 7 71 85 
182°}* 158} 130°] 155 
120} 1293) 115 | 137 
81 88 624, 72% 
633} 684) 80 85 
563, 64 464} 52% 
91 100 64 73 
86 92 75 80 
100 | 120 95} 105 
101} 107] 100; 100 
79 82 80 80 
62 67 65 74 
53 58 65 65 
62 65 58 60 
51 54 57 57 
80 80 69 77 
58 i ae ee | Ree R 
65 67 65 65 
52 54 55 60 
534, 554) 51 52 

(0) (>) 

33 40 25 36 
22 37 244) 35 
253, 942 36 53 
40 504} 36 42 
35 45 36 44 
37 61 37 57 
56 63 64 72 
36 7 48 56 
42 614} 38 59 
38 52 40 50 
37 53 42 553 
44 56 66 85 
78 | 102 60 75 
57 643) 66 75 
55 t2 50 68 
72 90 


3, 247, 250 
3, 783, 966 
5, 069, 880 
6, 727, 597 


4, 866, 700 
5, 565, 591 
4, 244,751 
4, 891, 189 
6, 255, 063 


317, 781/10, 285, 957 
1, 186, 129] 6, 702, 965 
3,921,501) 6,764, 228 

715, 536| 5,720,979 
1, 128, 923 7, 135.258 


885, 246] 9, 528, 616 
205, 930/12, 182, 722 
433, 005/10, 050, 687 
724,955| 8,596, 122 
629, 130) 9, 986, 507 


252, 183/10, 197, 115 
1, 305, 300/10, 355, 594 
550, 884|10, 831, 461 
1, 440. 321/11, 368, 414 
1, 408, 311/11, 332, 545 


973, 062) 5,078, 733 

2, 800, 075) 3, 146, 328 
3, 035, 267) 1,970, 129 
5,219,405) — 791,061 
1,563, 754) 2,116, 816 
7,680,331) 837,384 
20,039, 301) 1, 271, 787 
11, 237,077} 124, 804 
2, 267,403) 110,475 
23,661,662) 189,757 
6, 293,207; 171,004 
8, 714, 268 57, 406 


8, 429, 141 56, 462 


10,881,627, 90,708 
10,661,655] 81,020 
17,729,360] 18,049 
8,238,842] 38,319 
4,349,078} 199,741 
6, 580, 393 2) 644 
4,311, 586) te : 


a Census figures. 


b Prices from 1895 on are for No. 3 grade. 
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Average yield of barley in countries named, bushels per acre, 1890-1909. 


3 Russia Hungary United 
United ? Ger- . = 

Year. uro- Austria.c| proper.a | France.o| King- 

States. | pean.a | many. ane 
Average (1890-1899)............- 23. 4 13.3 29.4 7-1 Tb SS 22.6 39.8 
aM 1 ed pt Sed ke a eee 20. 4 11.5 33.4 20. 2 23.1 21.8 32.7 
OOH SA cen ees cine co cincek obs € 25.6 11.2 33.2 22.4 20.0 21.1 32.7 
See tod cree oe occ Sao ee 29.0 15.6 35.0 24.6 24.7 24.5 37.0 
USS A ee 2a ee ee aI See = 26. 4 15.5 36.3 24.8 25.1 25.2 33. 4 
1 Bass Se ee eae sal 21.2 14.4 33.7 22.8 19.7 22.0 32.3 
(1G ES Se See eee re, ee eee et 26.8 14.3 33.3 24.0 24.5 23.4 35.9 
TERS SOHs SS GRee sae eee Ser see 28.3 13.0 35.2 26.1 26.8] \ 20.8 36.1 
PW foe tnd toatics eee ateh eset aes 23.8 14.2 38. 2 27.3 23.1 24.4 36.8 
nt ee ER ee Re eee ae tome 25.1 14.2 34.9 25. 2 21.3 22.6 34.9 
9G Ste eo Sa cnso aja ge aeein cee aye 24.3 17.9 39.5 28. 2 25.1 26. 2 38.9 
Average (1900-1909)......-. 25.8 14.3 35.3 26.3 23.4 23.6 35.0 

a Bushels of 48 pounds, b Winchester bushels. 


Acreage, production, and value of barley in the United States in 1910. 


State,Territory Produc- |Farm value|| State,Territory Produc- |Farm value 
or Division.’ Acreage. tion. Dee. 1. or Division.” Acreage. tion. Dee. 1. 
Acres. Bushels. Dollars. Acres. Bushels. Dollars. 
Maines: 2s <n: 8, 000 248, 000 188,000 || Nebraska.....-. 135,000 | 2,498,000 1,124, 000 
N. Hampshire... 2,000 52, 000 40,000 || Kansas........-. 300,000 | 5,400,000 2, 430, 000 
Mermonte. 22. - 15, 000 465, 000 316, 000 a 
New York...... 78,000 |} 2,207,000 | 1,545,000 N. C. W. of 
Pennsylvania... 9, 000 238, 000 150, 000 Miss. River.|4, 244, 000 | 74,065,000 | 41,820,000 
N. Atlantic....} 112,000} 3,210,000 | 2,239,000 |; Kentucky.....-. 1,000 24, 000 16, 000 
Se SSS SSS SSE th cea Be Ske 1, a0 A 000 4 
Maryland....... 1,000 31, 000 19, 000 €XAS...-...--- 5, 00 50, 000 
ida ds 3’000 88” 000 59,000 || Oklahoma......| 32,000 | 960, 000 518,000 
S. Atlantic....| 4,000} 119,000 78,000 || S-Central...| 39,000 1,157, 000 687,000 
Show! an 31,000} 884,000} 530,000 || Montana....... | 4 yi 
Indiana......... 9, 000 243, 000 136,000 |} 4 he suites: 864’ 000 518000 
Tlinois: = 23 a.ce 30, 000 906, 000 507, 000 Nici eni coe 25 000 20, 000 
Michigan.......: 67,000 | 1, 742, 000 | 1,010,000 Rear 1,224’ 000 1.102’ 000 
Wisconsin......- 866, 000 22’ 429° 000 | 14,355, 000 Wish ae aoe ” 468, 000 "81° 
ie Beal igi tig ee ae 210 98 | a os 
aie ee shots Je ee 
Miss. River..|1, 003,000 | 26,204,000 | 16, 538, 000 ee 5°3947000 | 3,075,000 
ae ee ee 2,016, 000 1, 250, 000 
Minnesota... -|1, 285, 000 | 26,985,000 | 16,191,000 || California. ..... 43) 400; 000 | 23,870,000 
owa..... 510,000 | 15,045,000 | 8, 425, 000 $$} — 
Missouri.. 2,000 54, 000 32, 000 Far Western. .|1,855,000 |57, 472,000 32, 423, 000 
North Dakota... 987,000 | 5,428,000} 2,985,000 a 
South Dakota...|1, 025,000 | 18, 655,000 | 10,633,000 |} United States.|7, 257,000 |162,227,000 | 93,785,000 


Condition of the barley crop in the United States on the first of months named, 1889-1910. 


Year. 


July. 


har- 


PECr. 


ONC rKOMOCOWSD 


Pach. 
90. 6 


OwWnOonwonrrewaoc-. 


0D 00 MOO 
Se Sea e 
HSOIOSAIAAGONW: 


When 
Au 

July. har- 
gust. | vested, 

P.ct..| Pty eae. 
70.'00 |) “alee 70.7 
91.3] 86.9 83.8 
93.7} 90.2 89.7 
86.8 | 83.4 82.1 
88.5] 88.1 87.4 
91.5] 89.5 87.8 
92.5 | 90.3 89.4 
84.4] 84.5 78.5 
86.2 | 83.1 81.2 
90.2 | 85.4 80.5 
73.7 | 70.0 69.8 
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Average farm price of barley per bushel, on the first of each month, 1909-10. 


. North South N. Cen. N. Cen. South 
eae Atlantic | Atlantic | States East|States West] Central py ons 
: States. States. | of Miss. R.| of Miss. R.| States. SL 
Month. 

1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910v) 1909. | 1910. | 1909. | 1910. | 1909. 

Ope tots. | corsa) Cts: || Gesol, Gts. | Ges. | Ces, | Cts.) Cbs..) Cts... Cts. | Chs..|| (Ets: 
JANNAPY. S55. <= 57.6 | 56.5 | 71.7 | 70.6 | 70.0 | 69.3 | 59.4 | 59.6] 49.6 | 49.2 | 69.2 | 64.5] 70.7] 71.4 
February ....- 59.3 | 58.3 | 73.3 | 71.4 | 67.0 | 70.2 | 63.8 | 60.6] 51.9 | 50.5] 75.0] 55.0] 69.7] 75.3 
March.........| 60.2 | 59.4 | 73.7 | 72.8 | 69.0 | 70.2 | 63.1 | 60.9 | 52.7 | 52.7 | 66.4] 60.4] 71.7] 74.2 
v.91) 1 ee 59.7 | 61.2.) 77.8 | 79.5 | 69.0 | 72.8 | 63.1 | 62.1 ]°51.3 | 54.9 | 63.0] 68.8] 72.6 | 74.6 
eee S 56.5 | 63.8 | 77.1 | 80.1 | 72.0} 71.9 | 60.2 | 64.8 | 47.9 | 56.2] 69.8 | 84.9 | 69.1 80.7 
game S225 ook 55.7 | 67.0 | 80.8 | 85.1 | 65.0 | 76.0 | 61.3 | 70.3 |] 47.7 | 59.8 | 61.5 | 64.1 | 66.1 81.5 
“UL eee eae 53.9 | 67.0 | 74.8 | 83.1 | 69.0 | 74.5 | 60.4 | 68.7 | 48.8 | 59.9] 60.6 | 67.3] 58.5] 82.0 
AvCUSt.-...-- 54.7 | 61.2 | 77.2 | 82.0 | 69.0 | 70.9 | 62.2 | 66.1 | 51.1 | 538.8] 49.0 | 50.5] 55.8 | 74.6 
September. ...| 57.2 | 54.6 | 73.7 | 75.0 | 70.0 | 72,0 | 62.9 | 58.5 | 54.2 | 45.2 | 54.9 | 71.1] 58.7] 73.4 
October....-.-- 56.1 | 53.4 | 71.7 | 74.0 | 68.0 | 75.0 | 61.5 | 57.6 | 54.0] 44.8 ] 58.6 | 66.3 | 55.9 | 70.2 
November....| 55.3 | 53.3 | 70.3 | 72.0 | 67.0 | 71.0 | 61.0 | 58.4 | 53.6) 45.0] 60.6] 71.1] 54.0] 68.6 
December... .- 57.8 | 55.2 | 69.8 | 71.0 | 65.5 | 68.6 63.1 | 56.4 | 56.5 | 45.7 | 59.4 | 69.0) 56.4] 71.1 


* Average yield per acre of barley in the United States. 


10-year averages. || | 
: SS ————— 
State, Territory, or Division.|1 566 | 1876-11896-1896-| 1901- |1902. 1903. |1904. |1905. |1906. |1907. |1908. |1909. |1910. 
11875. |1885. |1895. 1905. 
Bu.| Bu.| Bu. | Bu. | Bu.| Bu. | Bu.| Bu.| Bu. | Bu. | Bu.| Bu.| Bu.| Bu. 
OUTS i Se 19. 8) 21.2) 24.2) 28 8)| 27.5) 29.4) 29.9} 32.7] 29.0) 31.5] 28.0) 28.0) 28.5) 31.0 
New Hampshire...........- 24.8) 21.8) 23.4) 22. 7|| 21.5) 21.2) 19.8] 20.7] 20.8] 21.4) 24.0) 24.0) 25.0) 26.0 
MGRRON Ge casa dis le beeecases 24. 8) 25.4! 26.0 31.2), 29.6} 29.7} 29.2) 33:1) 31.5) 32.8) 28.5) 33.0) 30.0) 31.0 
Ca os ee 22.0) 23.0) 21.0) 24. 1) 14.0) 28.5] 26.6) 26. 8} 25.7] 26.3] 25.0) 26.0} 24.8) 28.3 
Wennsylvyanig. .-.......2...- . 21.5) 22.3] 19.6} 20. 8]| 17.2|) 21.0) 21.3} 22.6] 25.0) 25.0) 25.5} 26.0) 21.8] 26.5 
North Atlantic......... 21.9) 23.0) 21.3) 24. 8) 16.3] 28.1] 26.6) 27.4] 27.2) 27.2) 25.7] 27.0] 25.5] 28.7 
ic ay EG ae er 2 22.6) 24.7|} 18.0} 27.0! 25.9] 21.8} 31.0! 31.0} 33.0} 30.0! 32.0) 31.0 
Vp De eS 16.3} 15.7) 18.4) 24.1 24.9] 18.3] 24.4] 24.7] 28.0) 28.6] 29.0} 28.0) 28.5] 29.3 
South Atlantic......... 17.0} 14.7] 19.4) 24. 2\| 22.5] 21.5 . 0} 23.7) 29.1) 29.5) 30.3] 28.5) 29.5] 29.8 
————— \ ——— Se 

LU ee 22.8) 22.7] 24.7) 26.7|| 24.9] 32.3] 23.3) 27.5) 26.2) 30.0) 28.0] 27.5) 25.9) 28.5 
OLE oS oe 21.9] 22.7] 20 9) 24.6)| 25.4] 28.0) 22.8) 29.2) 28.0) 29.4) 20.5] 23.0) 23.5) 27.0 
LDU) i Se re 23.1) 21.2] 22.2) 26.9)| 24.5) 28.6} 28.2) 27.1) 30.0} 30.0) 28.0) 28.5) 28.0} 30.2 
IGUIPRIN Wooo. so cn eae anc 22.1) 24.0) 21.5} 24. 5|} 22.8) 28.6) 25.2) 24.1) 27.0) 26.1) 22.0) 25.5] 24.7} 26.0 
WISNER oe Soe cc 26. 4) 24.5] 25.2) 28. 9) 27.2) 33.8] 27.7| 30.0) 29.9] 30.7) 23.0} 30.0} 28.0} 25.9 
N. Central E. of Miss. R.} 23.6) 23.6) 24.4] 28. 5| 26.7} 33.1) 27.2) 29.4) 29.6) 30.3) 23.1) 29.5) 27.7] 26.1 
Minnesota...............--. 25.5] 25.9| 24.5| 26.4|| 25.8] 28.6] 25.3| 28.4| 27.0! 28.0) 22.5] 25.0) 23.6) 21.0 
Liv ae aS ee 25.2) 22.6) 22.6) 25.6}| 23.6) 26.3) 23.4) 27.8) 26.0) 28.3) 25.5) 27.0) 22.0) 29.5 
(Diy) a0 SS Se ee 22.9] 19.7) 20.8) 19.8 | 16.5) 25.0} 18.3) 20.3) 23.0) 24.2) 23.0) 23.0) 25.0) 27.C 
DET: a eee aera 22.0) 23.5)} 28.2} 31.6} 21.6) 28.1) 28.0) 25.8) 18.3) 19.5) 21.0) 5.5 
SOU ne re 17.2} 25.0)| 22.4) 29.2} 31.4) 28.0) 30.0] 29.0} 23.0) 26.5] 19.5) 18.2 
MMe 2S. oo oS ae 27.8) 20.1) 19.7) 24.1)} 16.0) 31.1) 26.6} 27.4) 27.5) 28.0) 20.8) 23.5] 22.0} 18.5 
RSS ae iicta. ona ewe wees oot 24.5} 19.2) 18.6} 19. 6 15.9} 16.0) 31.9} 21.6} 22.0) 23.5) 12.0} 16.0) 18.0] 18.0 
N. Central W. of Miss. R.| 25.3) 22.6} 22.4} 25. 2) 24.1) 28.2) 25.3) 27.8) 27.2) 27.4) 21.1) 23.7) 21.4] 17.5 
22.3} 24.0 21.2) 19.4) 25.9) 21.4) 20.6) 24.0) 26.0) 25.0) 25.0) 24.0) 24.0 
14. 9) 15.8) 17.3)| 16.8} 16.0} 20.6] 22.0) 21.6} 23.0) 20.0) 25.0] 24.0) 23.0 
20.3] 15.4 21.4) 13.5} 21.3} 24:4] 31.0) 24.0) 24.5) 17.0} 24.0) 19.4! 30.0 
NE She 28. 2 2.0) 36.0) 26. 9) 30.1) 26.0) 29.8] 18.7) 23.0) 23. 0} 30.0 
20.8] 19.5] 25.8 19.6] 31.4] 25.7] 29.5] 25.2] 28.3) 18.7] 23.2| 22.7] 29.7 
27.3 35. 2]| 39.0} 37.0} 40.2) 29.9) 33.0} 33.0} 38. 0| 35.0 38. 0] 28.0 
SA ae 28. 0} 32.5] 24.4) 21.3! 30 1) 31.7] 31.4] 32.0) 35.0] 31.0] 30.0 
26.9) 29. 5}| 28.7) 26.3) 38.3) 37 1) 33.0] 41.0} 40.0} 33.0) 36.0} 32.0 
22.1) 26. 2}) 31.7] 16.1) 23.1) 23.6) 21.0! 27.0} 26.0) 42.0] 40.0) 25.0 
22.2) 32.9]| 28.7) 25.2) 32.8) 33.6} 44.0] 42.2) 35.5] 38.0) 40.0} 36.0 
26.5) 34. 4]| 35.0) 32.1) 37.5} 38.3) 37.0) 44.0) 39.0) 45.0) 40.0] 36.0 
26. 8} 34. 4]| 33.0) 34.3) 34.6] 35.9) 34.0) 36.8} 40.0} 30.0) 38.0) 40.0 
26. 5) 35.1]| 40.2} 46.3) 34.4] 37.4) 40.0} 41.0] 44.5) 41.0] 40.0} 33.0 
30. 3} 37. 9]| 43.5} 43.7] 37.9) 34.8} 40.0) 36.5] 40.5) 30.5] 39.5) 29.0 
25.7| 29. 6|| 30. 6) 31.9) 33.2) 28.7) 31.0) 35.0} 42.0) 29.0) 31.5) 31.5 
21.2) 22.0) 26.0) 26.0) 25.7} 22.7) 21.5) 27.2) 28.9) 23.5) 26.5! 31.0 
if Far Western............ 23.7| 21.2) 22.1) 24. 8/| 28.6] 28.7] 28. 0} 25.1) 25.2} 29.1] 31.9} 26.1} 29.6] 31.0 
; United States...........| 22.9] 22.4) 22. 6| 25.1]| 25.6] 29.0! 26.4) 27.2 26. 8 28.3| 23.8] 25. 1| 24.3) 22.4 

= 
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Average farm value per acre of barley in the United States December 1. 


19.01} 18.12 


1906. | 1907. | 1908. | 1909. | 1910. 


19: 


——— 


10-year averages. 
State, Terri- 
tory, or Divi- 1901. | 1902. | 1903. | 1904. | 1905. 

sion. 1866-| 1876-| 1886-| 1896- 

1875. | 1885. | 1895. | 1905. 

Dolls. | Dolls. | Dolls. Dolls. | Dolls. |Dolis. | Dolls. | Dolls. | Dolls. | Dolls. | Dolls. 
Maing... 16.24) 16.11) 16.21) 17. 86)} 18.43) 19.99) 21.23) 23.22) 19.72) 20.48) 21.88 
N.Hampshire | 22.32) 16.79) 16.15) 15.66) 17.20) 15.90) 16.63) 15.53) 15. 18) 13.70) 19.00 
Vermont..... 23.06) 19. 81) 16.38) 16. 85)) 19.54) 18.12) 17.52) 21.85) 21.18) 20.34) 21.36 
New York....| 19.58) 17.25] 14.07] 12.29) 7.84) 15.68] 14.63) 15.28) 13.88) 14.47) 20.00 
Pennsylvania | 19.14) 17.62) 11.37 10. 40) 10.15} 11.34) 11.93) 12.66) 13.75) 13.75) 17.89 

N. Atlantic.| 19.43} 17.34) 14.14 12. 97| 9.66) 15.88) 15.15) 16.27) 15.04) 15.44) 20.15 
Maryland... 16. 72} 20.90 11. 75| 13.09|| 9.36) 13.23] 12.95) 13.95) 14.88) 14.57) 20.00 
Virginia. ..... 11. 74] 12. 72) 11.04) 13.26] 11.70} 9.88) 13.91) 15.07} 15.40) 16.02) 18.00 

8. Atlantic.| 15.38) 13.38) 11.31} 13.12) 10.87} 11.12) 13.55) 14. 66) 15.21) 15.47) 18.57 
OIG 2 Se. cae 19.15] 16.57] 13.83} 12.28)| 12.70} 15.83] 11.65] 14.30] 11.79] 13.80] 19.61 
Indiana..... 18. 40) 16. 80) 11.29) 11.07) 12.95) 12.88) 11.40) 14.02) 12.60) 15.29) 13.78 

Tinois'= 22..= Ac 16.17} 13.14) 11.32) 11.57|| 12.99) 12.58) 12.41) 11.65} 12. 60) 12.60) 16.08 

ichigan..... 18. 78) 16.56) 12.04) 11.76)| 12.31] 14.87, 13.10} 13.25] 12.69) 12.79} 14. 74 
Wisconsin....| 19.80) 14.21) 12.35) 11. 85)| 13.87] 15.55, 13.30) 12.90] 12.26] 13.82] 17.25 

N. C. E. 

of Miss. 

River.....| 18.20) 14.92) 12.30) 11.88) 13.66) 15.36] 13.13) 12.96) 12.28} 13.71) 17.09 

=——— = i 
Minnesota 15.56] 12.43) 10.29) 8.71) 11.61] 10.58] 9.36) 9.09 8.64) 9 80} 15.08 
TO War: sexe oe 14.87} 10.17); 9.27 8.45)| 11.09} 9.47; 8.42) 10.01) 7.80) 9.90) 15.30 
Missqunie=2e <2 19.46) 13.00} 10.19) 9.11)) 9 08) 13.75} 9.88) 12.59) 10.12) 11.62} 13.00 
IND akotan je] o55 seceaees 7.92) 7.52)| 11.28] 11.38] 7.78) 7.87| 8.40] 8.51] 10.61 
B- DAROLAG oc io. losees 6.19) 7.50! 9.41) 11.10) 10.36) 8.96) 8.70) 9.28) 14.03 
Nebraska..... 17.24) 7.44) 7.49) 7.23) 6.56) 10.26; 8.78} 8.49] 8.52! 8.68! 10.40 
Kansas....... 15.92) 8.45) 7.81 6.27, 7.15} 6.08) 10.85} 7.99) 7.04) 7.76) 6.48 

N. C. W. ] | 

of Miss. 

Bilver.<- 15. 66) 10.10; 9.12) 8.16) 10.68) 10.31; 9.04) 8.89) 8.36, 9.24) 12.98 
Kentucky....| 18.03} 16.50) 12.48 11.02] 13.77| 14.50} 13.48) 13.39] 10.56) 14.30] 19.00 
Tennessee....| 16.38] 11.18) 9.16) 10.38)| 11.76) 9.76) 13.39] 14.08} 12.31] 13.80} 14.00 
ARORA < ea Sc 24. 60) 14.82) 9.70) 13.91)) 11.88} 15.34) 17.08) 22.63) 15.84) 14.95] 12.50 
ORTaHOnIa a 2a See eal see ee 12.13)| 10.78} 15.12) 11. 84) 12.04) 10.40) 9.83} 9.34 

S. Central...| 18.38] 15.43) 10.82 12.31)| 11.23} 14. 80} 13.15) 14.58) 11.72) 11.23} 9.99 
Montana...... ------| 23.32) 15. 83) 19.01|| 22.23) 18. 87} 23.32) 18.54) 18.48) 18. 48] 23.53 
Wi VORMInE se Jat sen | es. ah See 18. 48)| 21.12) 18.30) 15.34) 17.16) 18.70) 20.10) 21.75 
Colorado: slesose 18.53) 16.41) 15. 93)) 18.08) 15.78) 23.36) 21.15) 17.49) 22.14] 24.00 
New Mexico = o|3.222 16. 46} 14.14) 17.29)| 20.61) 11.43) 14.78] 21.24) 14.49) 17.01 18.00, 
APIZONAR§ 25-24] o ee 14.59) 14. 43) 26. 65)) 19.52) 22.93) 23. 62) 31.25) 35. 64) 32.07) ee 

iE ae eane Re ere 13. 83} 14.04) 17. 89)) 18.55] 18.94) 22.13) 21.83) 19. 61) 23. 76} 22. 64 
Nevada... 35. 48] 20.25) 17.15] 25. 80)| 23.10) 27.44) 29.41) 25.85) 23.80) 25.39) 33. 14) 
Idaho. EES ee ee 21.15] 14.04) 16. 85)! 21.31) 24.54] 17.89) 23.56) 19.20) 20.50) 25. 82! 
Washington. .|...... 17.02} 15.15 16. 68)| 17. 83) 20.10) 18.95) 17.05) 18.80) 17.89} 23. 49) 
Oregon . a aes 18. 62) 16.47) 12.34) 14. 80)| 14.99) 16.59) 19.59} 16.93] 16.12) 18.20] 23. 93) 
California..... 20. 83} 14.01} 11.24) 11. 88|| 10.66) 16.38} 15. 68} 13.62} 12. 68) 14. 69] 22. 54! 

Far Western] 21.26) 14.46 11. 74| 13.17| 12. 27} 17.11) 16.61) 14.81} 14.14) 15. 61) 22.97 

| if [-_——___——. el 
United States .| 18.09} 13. 84 11.03) 10.34|| 11.57) 13.28} 12.05) 11.40) 10 80) 11.74] 15.86 
1 1 


SSESBSRSSES 
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BARLEY—Continued. 
Average farm price of barley per bushel in the United States. 


Price December 
1, by decades. 


State, Territory, or ae eee ee ee 
gal 


Price December 1, by years. Price bimonthly, 1910. 


1866- 
1875 
1876- 
1885 
1886- 
1895 
1896- 
1905 
1901 
1902 
1903. 
1904 
1905 
1906 
1907 
1908 
1909 
Feb. 1 
pr. 1 
June 1 
ug. 1 
c 
Dec. 1 


| 


88.7 88. 7/75. 4 4166.4 4|52.3 3/59. 1 1/56. 5 5/56..9 9.59. 59.3 55.2 56.8 78. 470. 471.0 73.3 77. 8 80. 8/77. 2/71. 7/69. 8 


~go| _50\ 64 48] 47| 60| 65/ 64/....| 58] 60 Sates Seoe 61 
55 


~g0| si] 52) 53] 52 
54) 57) 61 


72| 81} 60| 55) 47 
90. 90. 591.0158. 3154. 2/48. 4 51. 7/54. 3,62. 0 52.352. 5161. 3/68. 4/68. 6 67. 0/69. 0/65. 0169. 0/68. 0/65. 5 


oi 
77. 1 63. 2/50. 4/41. 7/51. 2 46. 4 48. 2/44. 1/41. 6 45. 3/74. 0158. 7|56. 4 63. 8/63. 1/61. 3/62. 2/61. 5)63.1 


38) 34) 37) 32) 33) 54) 54) 53) 55) 59) 58) 49) 49 


| | 

1.9144. 7/40. 7/32. 4 44 son cas elo. sls. oe. ls. ln. fn. oll ther fhaalea ea 
2, See = emer are 55| 75| 72| 76|....1 75| 65 52| 67| 65 
2 2 an 84| 75| 58| 60| 70| 61| 65| 64| 57| 60] 70] 73| 79| 79] 85] 81| 70| 81| 80 
ae 98| 73| 63] 65| 88 72| 70| 73] 66| 61| 73| 78] 100/....| 91| 190] 98/ 91] 90 
ee we.-|---| 43]. 49, 42) 44! 40] 40] 33| 50] 58] 65| 75) 59] 56] 42) 54| 54 


91. 9)74. 2/55. 5/47. 7-57. 2 47. 2/51 - 1/49. 446. 439. 7 53. 4/61. 1/69. 0/75. 0,63. 0/61. 5 49. 0 58. 6/59. 4 


B 


es es 


ees 


89. 7/68. 2)53. 1/53. 1 42.9 59. 7/59. 3 8 9/56. 2/53. 672. 0/69. 5/71. 1/69. 7,72. 6/66. 1 55. 855. 9/56. 4 


| 
79.0 0/61. 8/48. 8 41. 245.2 2 45. 945. 6 42. oa sa 5 66. a 455. = le 30 7/65. 7/54. 7 56. 1/57. 8 
' } 
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BARLEY—Continued. 
Wholesale prices of barley per bushel, 1897-1910. 
Cincinnati. Chicago. St. Louis. | Milwaukee. pa 
Malting, No. 1 brew- 
Date. eae ae: . No. 3. medium to | Extra No. 3. ing 
Ieee choice. (per 100 Ibs.) 
Low. | High. | Low. | High. | Low. | High. | Low. | High. | Low. High. 
Cents.| Cents.| Cents.| Cents.| Cents.| Cents.| Cents.| Cents. 
ASOT e soe te See Eee ee eth 30 45 22 AV ccccsinn kee ceeu|osessaaleeee nee $0. 823) $1. 124 
ARO Seo Bie cee tet a date saeiee 32 54 263 Onl cesses ome = ee ee Se eee -924| 1.424 
PRO er LS soe Reese bese © 44 56 34 Hy I Bee Prsge cial een cle. 85 | 1.474 
AGOO Pe eee ws a Seen ce See 44} 66 34 62))|--:ceenle- one siete eee eaeeaee .673| 75 
112) ae Se ae gee ars Sree semeg ery See 58 7 36 65 50 G7 Jockos eee - 139 - 85 
(PALO ea Sie ee Se ede, Siege eno te 55 74 35 73 48 10. eek wane oaeeeee -80 | 1.325 
LOS 8 Jeeta Atria cose neae as Gace 55 71 42 63 48 67 48 63 -90 | 1.22% 
OQ Se rst ent AE Sek oe otra ees i 0s 55 69 35 61 42 65 41 61 | @.95 |@1.15 
Ose oP ch sek oe ae ere 52 58 364 55 43 56 41 54 | a@1.023) a1.35 
i 2 1) rs eae kee ee eg eee 52 62 38 58 36 583 433 56: 2%)... a1 ee 
1907. 
JARUATY es. sc Sect ec eee 54 60 45 57 50 59 49 57.) telah S28 
PODLUALY. «=e son eee en eee ae 57 68 48 63 55 67 52% 65 | 1.124) 1.20 
Marche. a2<,.s26edet see eee 67 71 57 75 63 75 634 744) 1.15] 1.27% 
Aprile. ctsentties cole s Breer vier 69 77 60 74 70 73 66 744) 1.20] 1.27% 
MAY ome heuiee< eee see Meee 74 92 66 85 80 80 70 85 | 1.25 7) 1.30 
Tinie eacirs Pee eee eee 90 92 66 76 66 66 683} 79 | 1.223] 1.27% 
DULY jacs- <se ese oot ee eee oc 90 92 55 75 65 65 62 70 | 1.223) 1.324 
Digest. 2 on coeersscepeusceexe 88 92 55 LS 7/0 este. Bs BS 633 87 | 1.30] 1.374 
HeEplermPelen.s sh. n5 aces ose 88 113 76 100 88 100 83 108 | 1.373] 1.55 
October i525 22.8 108 113 70 110 80 115 72 11} 1s 
Noveniber...~ ich ossaen--seercer 108 112 58 95 71 95 80 100 | 1.623) 1.72: 
December .22e cece ace semaes 108 113 78 102 84 102 85 100 | 1.60] 1.67 
Wear. Soe ies ces aeere 54 113 45 110 50 115 49 111 1.123} 1.724 
Low malting |———= 
1908. to faney. No. 1 feed. 
PANUATY Sess = Soe eae eed hasehace 113 115 78 106 &4 98 85 105 | 1.35.4)" 1574 
MEHEUAT Yc otascecces cease ress 102 115 80 95 82 92 78 95 | 1.25] 1.42% 
JIU SRE 6 OR SS OS oS 102 110 72 Eee pers Nees ee 75 90} 1.25] 1.42% 
Ry Grate ES RP [es 98 | 110 65 aol ieee 3 BGS Ge oe 68 86 | 1.323! 1.42% 
2 ACER (a al oe ge MR ae ER Re gee (eed 60 18 Wetep aol eee 64 71 | 1.373) 1.50 
gee eo cc ame a ee Use See 49 ria Ripert (koe 3 U 50 66 | 1.224] 1.42% 
[ER Se ee as ae ee 57 60 61} 1.250) 0540 
AMOS Ake cee sac 60 59 67 | 1.25] 1.38% 
September 56 56 653) 1.25 | 1.36} 
October.........- 53 57 66 | 1.323] 1.42% 
November 543] 67 60 65 58 663] 1.40 | 1.473 
I DYcrechaull ots) eee a 57 GAR «se. oe ctrl een ok 59 654] 1.40} 1.45 
WY CRMs erieieie tardio sors Sre.sia's 67 115 49 106 60 98 50 105 | 1.223) 1.574 
1909. 
VAMUAT ictal = Neenah tek oss 67 70 59 66 60 68 62 66 | 1.363) 1.43% 
Nabrnaryec. Pete Wea he oe 70 71 GOR cs Chk ee eee 62 663] 1.374]. 1. 424 
MEATO sooo Stee! Sine hase eenn sd 71 72 63 633) .c-eo-s)5- seene 63 674) 1.40 | 1.50 
ipa wae eck ees 71 72 62 Gif peewee olf ais e 2 6331 68] 1.473] 1.65 
1M ES apr Reine Oot etn ne ey ee oe 225 73 74 66 Val sens et eee 60 704d. Sae e 
LETTS: 2) SS eee EIR a iin 74 84 70 A? | fae RE | PRE sol: 65 823} 1.40] 1.60 
Lr ne, EN ReneS Say eae Sear 75 76 62 78 64 70 644 72 | 1.423) 1.482 
MBAS G Men tebe sats cts aite sek lawn cage emanite 50 70 64 70 54 68 | 1.35] 1.45 
BEDREINIDEN fcc cn .sp.o =e looks 64 68 50 66 64 70 59 68 | 1.35] 1.40 
OF FC) Of) ame ae REE BR Se 64 67 50 66 50 70 55 67 | 1:35) 1.45 
INGVEIUIDCREH aessuatek.cn~.caetes 66 68 53 674 58 71 60 67 | 1.433) 1.474 
Decem Den... Neier ance cesee 25 70 76 55 72 58 74 64 70 | 1.45] 1.52% 
MCRD owe cece ee tccele 64 84 50 82 50 74 54 824} 1.35} 1.70 
1910. (b) 
PRINT AIN GR aio cisinicte eee ances 76 80 63 68 73 | 1.32%) 1.50 
CETUEE Yoana Bee meek Berta 73 80 64 674 714} 1.35] 1.40 
POE. es Noe oo LS emcee 69 78 56 65 72 | 1.35) 1.45 
PRESERL otexe sinc nis sake sit eee 67 74 50 59 72} 1.107) ss 
1D RS ane ee ee UPC pe 67 72 50 6C 67 | 1.063] 1.15 
Tal ae os Se ee pence ee 70 72 52 6! 67 1.00 1.10 
ULV eee er Coes out ce te hs ost Az 70 80 50 62 75 |. 100s ao 
PAUIPUSL. GC oomiae 75 80 54 62 75 -95 | 1. 
September... 72 81 60 67 74 .973| 1.06 
October. c..... 74 82 63 dl rete rosea teen oe 684 76 -95 | 1.02 
INOVEIN DCE cs acct cidccicrc cucu 80 86 66 SSR. oo SoG ata ee 714 82 -95 | 1.03 
LOT (21261012) re ea 72 86 72 QOS Se oo So otaeane 76 90 |} 1.024) 1.11 
Gul a tsarh, < wane Glove oe 67 86 50 90 65 75 59 90 .95 | 1.50 
No. 1 feed. b Medium No. 3 from May to December, inclusive. 
' Pin ae | y 4 


s 
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Rye area of countries named, 1906-1910. 
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Country. 1906. 3 1908. 1909. 1910. , 
NORTH AMERICA. i 
Acres. E Acres. Acres. Acres. 
RE ee ne ree a eos oe 2,001, 900 1,948,000 | 2,006,000 2, 028, 000 
Canada: 
ota es ee eee 79, 900 63, 400 57,300 52,500 
Ul Pe he Se a eee 4, 200 6, 300 4,700 3,800 
) Lily at ke See (2) 30, 600 29, 300 27,800 
SS UES ere fae t ORM Ot ee Ree eae 100,300 | 91,300 84, 100 
| Gee Se Scet a eecr ree (2) (2) (2) (2) 
EUROPE ¥ Ere foe eras SN Fie 
Austria-Hungary: 
Anstris Re oe en Canc say 4,992, 800 5,139,100 | 5,134,700 | 5,092,700 
poet BIOPOR. - = - oe ne whos eons 2, 624, 800 2,575,000 | 2,485,700 2, 624, 400 
Jo. BE IO ee ee 175, 700 175, 100 172,100 164, 000 
Bosnia-Herzegovina................--- 41,900 31, 100 28, 200 30, 900 
Total Austria-Hungary............-.-. 7, 835, 200 7,920,300 | 7,820,700 7, 912, 000 
OS OES eae ec iers 624, 900 637, 900 (a) (a) 

u ie tte ae wane ec sun ane 461, 700 429, 300 498, 000 556, 000 
oyu SE 0 id i i a eS Se Se 680, 700 682, 000 677, 100 679,500 
ea ea are a ln (2) (2) (2) (2) 
0 10). b=. Be ee 3,095, 100 3,074,800 | 3,031,900 3,061, 200 
2 a eek ate CE Ee Se eeee 15, 077, 200 15,122, 600 | 15,149,300 | 15, 287,500 
St 9 Se Ee eae ee eee a a 00, 700 300, 800 
Gn a a 539, 200 548, 800 553, 400 545, 800 
UC SS eee A a eee a 37, 100 37, 200 37, 200 
PITT EIIE ee he ie oan as censewse et cass< 454, 500 363, 400 337,500 , 600 
Russia: 

re DUTT ea ee eee eee 66, 638, 400 63,009,500 | 63,800,500 |...........- 
Cavun) .. oe eae eee 5,180, 600 5,130,100 | 5,204,400 |...........- 
Northern Caucasia................-...- 735, 000 553, 300 LT al ees a 
Total Russia (European)...........- 72,554,000 | 71,603,100 | 68,692,900 | 69,590,400 | 68,817,000 
109, 800 117, 800 113, 700 102, 900 
2,228,100 | 2,246,800} 2,058,600 2,029,700 
1, 005, 900 999, 500 998, 300 963, 700 

70,100 60, 800 , 000 (2) 
65, 200 54, 200 189; 500: | 35S es eaes 
2,609,100 | 2,265,400 | 2,201,600 |.........-.. 
1, 200 1,100 1 00Gb eee 
2,675,500 | 2,320,700 | 2,392,700 2, 232, 400 

AUSTRALASIA. 
Australia: 

UM EMMNTIN a an ia ne oe san a ane 100 100 100 100 200 
SRPRTOITELWY BICS . =... oa oe a ewacccece 4, 400 6,700 5,300 4,700 5, 400 

“lio LS ee eee 2, 000 1, 600 1, 400 2,000 (2) 
fpescern AUstrala... ... --.<---2526<5 500 600 600 600 1,100 
ELSIE ee tia ios nan a o's eta oo oe 500 700 700 700 1,100 

USS DESTES ppd Se ee 1, 400 1,300 3, 000 3,500 (a) 
Motal: Australasia: .......--!........2 8,900 11,000 $45100)|-9~.« 11,600! |S 


a No Official statistics of area; estimates of production on p. 542. 
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Country. 


1910. 


1906. . 


NORTH AMERICA. 


United Statessa- ais: i. =. aeeiase ae 


Canada: 
Ontario; 268 set: s.r teotes 


Others stses cee eae eee ate 


EUROPE. 


Austria-Hungary: 
pADISHTIDS ote Sy Biz gerne See 
UN SaryypLloper=..a.eas-22 5 
Croatia-Slavonia............. 


INO): eee gare oe, ee 


Russia: 
AVUSSIA PLOPeL:..- ane-pee -eete 
EOLATLG Fy oeees.c.<.-eeeee see ie 


SIERRAS 48 ae aE ee re ees 
RIDA eee eee panie eine secs ciesic = 
Siete Wie Ss he ee ere 
Winited Kaine dom se... .6..nc.-0 5. 
OLA aee paiset; tate Ee 
ASIA. 

Russia: 
@entral Aisiates. 2. * sass es 2 
ITD CLEA re rerser ee co carts temo 
CNTANSPATICASIO.cccs th snieeek ee 


AUSTRALASIA. 


Australia: 
Queensland. 2.2 ce ewe es 
New South Wales........... 
Victoria S25. 2 ee eee eee 


Total Australia.<-. esses: 
New Zealand 


Bushels. 
33, 039, 000 


1,544,000 
70,000 
34, 653, 000 


108, 939, 000 
54, 721,000 
2,318, 000 
394, 000 


2,000, 000 


1907. 1908. 1909 
Bushels. Bushels. Bushels. Bushels. 
33,375,000 31, 566, 000 31,851,000 32, 239, 000 
1, 327,000 1,039, 000 1,030,000 1,097,000 
101,000 84, 000 101,000 75, 000 
500, 000 371,000 580, 000 543,000 
1, 928, 000 1, 494, 000 1,711,000 1,715, 000 
70,000 70,000 70,000 70,000 
35, 373,000 33, 130, 000 33, 632,000 34, 024, 000 
99, 246, 000 86,452,000 | 113,309,000} 114,433,000 
51, 962, 000 39, 445, 000 45, 185,000 44, 858, 000 
1,918, 000 2, 136, 000 2,520, 000 2,393, 000 
388, 000 271,000 298, 000 368, 000 
153, 514, 000 128, 304, 000 161,312, 000 162, 052, 000 
20, 569, 000 23, 484, 000 22,199, 000 22,000, 000 
7,538, 000 3, 883,000 5, 604, 000 6, 906, 000 
18, 828, 000 15, 893, 000 19, 170,000 18, 922, 000 
11, 927, 000 11, 032, 000 12,000, 000 11,000,000 
50, 429, 000 55, 896, 000 51, 703,000 54, 934, 000 
378,948,000 | 384,150,000 | 422,692,000} 446,767,000 
5,000, 000 5,000, 000 5,000, 000 5, 032, 000 
13, 938, 000 14, 483, 000 15, 866, 000 17, 652, 000 
963,000 823,000 869, 000 1,011,000 
8,900,000 2,554, 000 2,640,000 3,090,000 
555, 698,000 | 693,257 000 | 673,736,000 | 783,055,000 
74, 100,000 74, 127,000 77, 954, 000 86, 775, 000 
8,877,000 6, 807, 000 6,993,000 7,335,000 
638,675,000 | 774,191,000 | 758,683,000 | 877,165,000 
1, 560, 000 911,000 974,000 1,024,000 
30, 918, 000 27,027,000 26, 412, 000 34, 901,000 
25,915,000 22,001,000 26,052, 000 25, 728,000 
2,073, 000 1, 895, 000 1,776, 000 1,954, 000 
1, 369, 695,000 |1, 471,527,000 |1, 532,952,000 |1, 690, 138, 000 
404, 000 993, 000 564, 000 1, 498, 000 
27, 752,000 32, 931, 000 22,775, 000 18, 152, 000 
13,000 12, 000 9,000 18, 
28, 169, 000 33, 936, 000 23, 348, 000 19, 668, 000 
1,000 3,000 1,000 1,000. 
50, 000 98, 000 56, 000 51, 000 
80, 000 21,000 22,000 33, 000 
4,000 5,000 5,000 4,000 
8,000 15,000 15,000 18, 000 
93, 000 142,000 99, 000 107,000 
65, 000 43, 000 73, 000 94,000 
158, 000 185, 000 172, 000 201,000 


1, 433, 395, 000 |1, 538, 778,000 |1,590, 104,000 |1, 744, 031, 000 


1, 675, 898, 000 


os i 
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Acreage, production, value, prices, and exports of rye in the United States, 1849-1910. 


Chicago cash price per 
bushel, No. 2. 


Aver- Domestic 
Aver- aiee — FS Ge ones in- 
age ‘arm eluding 
Year. | Acreage. | yield | Production. | price Oe ae Flies rye flour, 
per per Da ‘ ear © | fiscal year 
acre. bushel sear beginning 
Dec.1. ———_<_—__—___j___ | July 1. 


Low. |High.} Low. |High. 


Acres. Bush. Bushels. Cents. Dollars. Cis. || Cis. | Cis. | Cts. | Bushels. 


JLT ee nr 14,189,000 |....... BeSe Seco KaTeas) Fencac BAGSGA badeog SapEec apoEseAqnGane 
REIT: aoa |e | eee COMUNE OU (oS | Piers fants) eee | RRR! ore | SREeOS Mcncteoe aekae 
1866....,-| 1,548,000 | 13.5 20, 865,000 | 82.2 TEU OO0E rae alee sce 142 | 150 234, 971 
1867~..... 1,689,000 | 13.7 23,184,000 | 100. 4 23,281,000 | 132 | 157 | 173 | 185 564 901 
Lis Bee 1,651,000 | 13.6 22,505,000 | 94.9 21,349,000 | 1063 | 118 | 100 | 1153 92, 869 
1869...... 1,658,000 | 13.6 22,528,000 | 77.0 17,342,000 | 66 774 | 78 834 199, 450 
CE Pea 1,176,000 | 13.2 15, 474,000 | 73.2 11,327,000 | 67 74 81 91 87,174 
0 Ee 1,070,000 | 14.4 15,366,000 | 71.1 10,928,000 | 62 633 | 75 93 832, 689 
ibe 1,049,000 | 14.2 14,889,000 | 67.6 10,071,000 | 574} 70 684 | 70 611, 749 
1873...... ,150,000 | 13.2 15,142,000 | 70.3 10, 638,000 | 70 81 91 | 102 1, 923, 404 
1874...... 1,117,000 | 13.4 14,991,000 | 77.4 11,610,000 | 93 994 | 103 | 1074 267, 058 
1875....-.. 1,360,000 | 13.0 17,722,000} 67.1 11,894,000} 67 683 | 614 | 704 589, 159 
ty ( 1, 468,000 | 13.9 20,375,000 | 61.4 12,505,000 | 654] 73 70 924 2, 234, 856 
yy eae 1,413,000 | 15.0 21,170,000 | 57.6 12,202,000 |} 554) 564 | 54 60 4, 249, 684 
eae 1,623,000 | 15.9 25,843,000 | 52.5 13,566,000 | 44 444 | 47 52 4, 877, 821 
{74 ae a 1,625,000 | 14.5 23,639,000 | 65.6 15,507,000 | 734] 81 734 | 85 2,943, 894 
1880...... 1,768,000 | 13.9 24,541,000 | 75.6 18,565,000} 82 914 | 115 | 118 1,955, 155 
i122 Gee 1,789,000 | 11.6 20,705,000 | 93.3 19,327,000 | 964] 98 77 83 1, 003, 609 
oo 2,228,000} 13.4 29,960,000 | 61.5 18, 439,000 | 57 584 | 62 67 2, 206, 212 
1883...... 2,315,000 | 12.1 28,059,000 | 58.1 16,301,000 | 564] 60 603 | 624 6, 247, 590 
1884...... 2,344,000 | 12.2 28,640,000 | 51.9 14,857,000 |} 51 52 68 73 2,974, 390 
ES8D <2. 5 - 2,129,000 | 10.2 21,756,000 | 57.9 12,595,000 | 584] 61 58 61 216, 699 
1 2,130,000 } 11.5 24, 489,000 | 53.8 13,181,000 | 53 544 | 544 | 564 377, 302 
Ua 2,053,000 | 10.1 20,693,000 | 54.5 11,283,000 | 554 | 614] 63 68 94, 827 
HBSS. =. 2,365,000 | 12.0 28,415,000} 58.8 16,722,000 | 50 52 39 414 309, 266 
Loner os cs 2,171,000} 13.1 28,420,000 | 42.3 12,010,000 | 44 453 | 493] 54 2, 280,975 
TROD Eis. 2 2,142,000} 12.0 25,807,000 | 62.9 16,230,000 | 644] 683 | 83 92 358, 263 
a es 2,176,000 | 14.6 31,752,000 | 77.4 24,589,000 | 86 92 704} 79 12, 068, 628 
1892...... 2,164,000} 12.9 27,979,000 | 54.2 15,160,000 | 46 51 503 | 62 1, 493, 924 
TRUS 2.555 : , 038, 13.0 26,555,000 | 51.3 13,612,000 | 45 474) 444] 48 249, 152 
1894. ..... 1,945,000 | 13.7 26,728,000 | 50.1 13,395,000 | 47 49 624 | 67 32, 045 
1805...... 1,890,000 | 14.4 27,210,000 | 44.0 11,965,000 | 32 353 | 33 364 1,011, 128 
Pavese cus 1,831,000 } 13.3 24,369,000 | 40.9 9,961,000 | 37 42% | 322] 354 8, 575, 663 
Lae 1,704,000 | 16.1 27,363,000 | 44.7 12,240,000 | 453} 47 48 75 15, 562, 035 
A808. 2.55 1,643,000 | 15.6 25, 658,000 | 46.3 11,875,000 | 524 | 553) 563] 62 10, 169, 822 
1899. ..... 1,659,000 | 14.4 23,962,000} 51.0 12,214,000} 49 52 53 564 2, 382, 012 
210 USS 1,591,000 | 15.1 23,996,000 | 51.2 12,295,000 | 45% | 49%] 513) 54 2,345, 512 
AOD Soa. 1,988,000] 15.3 30,345,000 | 55.7 16,910,000 | 59 65% | 544] 58 2,712,077 
il 1,979,000 | 17.0 33,631,000 | 50.8 17,081,000} 48 493 | 48 504 5, 445, 273 
1903...... 1,907,000 | 15.4 29,363,000} 54.5. 15,994,000} 503 | 524] 692 | 78 784, 068 
eee 1,793,000 | 15.2 27,242,000 | 68.8 18,748,000 | 73 75 70 84 29,749 
J 1,730,000 | 16.5 28, 486,000} 61.1 17,414,000 | 64 68 58 62 1, 387, 826 
1906. ..... 2,002,000 | 16.7 33,375,000 | 58.9 19,671,000 | 61 65 69 874 769, 717 
HOUT 20. 1,926,000 | 16.4 31,566,000 | 73.1 23,068,000 | 75 82 79 86 2, 444, 588 
d908...... 1,948,000 | 16.4 31,851,000 | 73.6 23,455,000 | 75 774 | 83 90 1, 295, 701 
1909...... 2,006,000 | 16.1 32,239,000 | 73.9 23,809,000 | 72 80 74 80 242, 262 
a 2,028,000 | 16.3 33,039,000 | 72.2 23,840,000 | 80 BIS | omserllaSeded) aoanscence:s 


a Census figures. 
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Acreage, production, and value of rye in the United States in 1910. 


State, Territory, 
or Division. 


New Jersey .....-- 
Pennsylvania. .... 


N. Atlantic....- 


Delaware.......-- 
Maryland......... 
Wireinia.:. was f 
West Virginia... .. 
North Carolina... . 
South Carolina. ... 
Georgia 3. 82-22 


Michigan ........- 


Miss. R 


Farm 
Acreage. pas value 

Dee. 1. 

Acres. Bushels. | Dollars. 
2,000 35, 000 30, 000 
5, 000 85, 000 80, 000 
10, 000 200, 000 172,000 
170,000 | 3,111,000 | 2,302, 000 
85,000 | 1,530,000 | 1,178,000 
380,000 | 6, 460,000 | 4, 716,000 
652,000 |11, 421,000 | 8, 478, 000 
1,000 16, 000 11,000 
21,000 338, 000 254, 000 
20, 000 270, 000 216, 000 
12,000 155, 000 140, 000 
15, 000 150, 000 152, 000 
4,000 40, 000 58, 000 
14, 000 146, 000 204, 000 
87,000 | 1,115,000 | 1,035,000 
56,000 924, 000 665, 000 
55, 000 869, 000 591, 000 
70,000 | 1,218, 000 865, 000 
350,000 | 5,355,000 | 3,641,000 
305,000 | 4,880,000 | 3, 465,000 
836,000 |13, 246,000 | 9,227,000 
115,000 | 1,955,000 | 1, 251,000 
32, 000 592, 000 379, 000 


State, Territory, 
or Division. 


Missouri 22¢eoe se 
North Dakota... . 
South Dakota... 


N. Central W. 
of Miss. R.... 


Kentucky....... 
Tennessee........ 
Alabama eee ae 
TARAS yas ee cee 


Wyoming........ 


Washington...... 
Oregon.) \o25--e56 
California........ 


Far Western... 


United States. .|2, 028,000 


Produc- 
Acreage. | ~ tion, 
Acres. Bushels. 

14,000} 210,000 
15,000 | 128, 000 
35,000] 595,000 
75,000 | 1,200, 000 
38,000 | — 532,000 
" 324,000 | 5,212,000 
13,000 | 169,000 
8,000 88,000 
2,000 24,000 
4,000 46, 000 
4,000 55, 000 
2,000 24, 000 
33,000 406,000 | - 
4,000 80, 000 
1,000 | 18,000 
5, 000 70, 000 
3, 000 56, 000 
4,000 80, 000 
6,000 | 123,000 
15,000 | 226,000 
58,000 | 986,000 
96,000 | 1,639, 000 


1,390, 000 
33, 039, 000 | 23, 840, 000 


Condition of the rye crop in the United States on the first of months named, 1888-1911. 


Year. 


BIOS Kreis bree jeicia cccuted sles cic cise orale 
DOD iateisiais-eisc oa.cicew = aciceuls ater 


Decem- 
ber of 
previous 
year. 


Per cent. 


Po) 
PaAOr 50'S G00 Coa oe okt 
VRATH OHNOCO ORNAR WO 


co 
Baal: 
OH Op 


April. 


Per cent. 


co 
Ree, Ses tae HEIRS) (GORE NU Ot Serb 
WHE COPMWO PHOOH COOH ORDO 


May. June. 

Per cent. | Per cent. 
s 93.9 
96.5 95. 2 
93.5 92.3 
97.2 95.4 
88.9 91.0 
82.7 84.6 
90. 7 93. 2 
88. 7 85. 7 
87.7 85. 2 
88.0 89.9 
94.5 97.1 
85. 2 84.5 
88.5 87.6 
94.6 93.9 
83. 4 88.1 
93.3 90. 6 
81.2 86.3 
93.5 93. 6 
92.9 89.9 
88. 0 88.1 
90. 3 91.3 
88.1 89.6 
82.1 90. 6 


July. August. 


Per cent. | Per cent. 
95.1 91.4 


5 1 
96.7 95. 4 
92. 0 86. 8 
93.9 89.6 
92.8 89.8 


When 
har- 
vested. 


Per cent. 
92.8 


> Wes made) at be Aan 
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Average yield per acre of rye in the United States. 
‘1901. 1902. |1903. '1904. |1905. 1906. |1907. |1908. {1909. |1910. 


10-year averages. 


State, Territory, or Division. | 
1866-|1876-|1886-|1896- 
1875. |1885. |1895. |1905. 


Bu. | Bu.| Bu. | Bu.| Bu.| Bu. Bu.| Bu. Bu. | Bu. 
18. 3) 16. 9} 19. 4) 16.9] 15.0) 17. 4] 17.0) 15.0) 15.5] 17.5 
| 15. 9} 15. 2] 13. 7) 17. 0} 15.5) 15.0) 16.5) 16. 5) 16.2) 17.0 
18. 0} 17. 4} 17. 0} 16.9) 18.0 18. 5} 18. 7} 20.0 
14. 9) 17. 5) 15. 2) 14.8) 16.0 16. 5) 17.0) 183 
15. 0} 16. 4) 13. 8) 17. 5) 18.0 16. 2} 16. 3) 18.0 


12. 0| 12. 6| 16. 1]| 15.9] 16. 0| 15. 6| 15. 5| 17.0] 17.4] 16. 7| 16. 5| 15.3] 17.0 
2. 5] 13.0} 16.1]| 15. 6] 16.5] 15.3) 15.6] 16.9] 17. 4] 16.8] 16.5] 15.9] 17.5 
. 0} 10.9} 80] 13.1]| 15.3] 13.5] 14. 8] 11.8) 10. 0] 15.0] 16.5] 15.5] 14.0) 15.5 
9] 11.8] 11.1) 14. 3]] 14 4! 14. 0] 13. 7] 14.8] 14. 5] 14. 7] 16.0] 15.0] 14.1] 16.1 
ginia 1) 7.9} $2) 11.2} 11.1) 9.6} 12.2} 15. 7] 11. 8] 13. 4] 14 0] 12. 5] 12.3] 13.5 
West Virginia.............- 13.0} 10.2} 9.3) 11.0]] 12.0) 8.1] 11.5] 12.5] 11.8] 12.2] 12.0] 13.0] 13.5] 12.9 
North Carolina............- 8.8 7.0) 6.4) 8&6] 8&5] 8&2) SS! 9.9] 9.5] 11.0] 10.5) 89] 9.4] 10.0 
South Carolina..........-.- 6.2) 5.0] 5.6) 7.1]| 7.7| 7.6] 7.6] 7.5) 81) 85] 10.0] 9.6] 9.8] 10.0 
rede eee ee 7.2) 5.6] 5.8 7.3i] 7.6] 63] 7.9] 8&3] 7.7] 8&3) 9.0] 8&7] 9.0] 10.4 
South Atlantic... .... 10.4} 8.0} 8.0) 10.6!) 10.7 9. 5 10. 9] 12. 4} 11.1] 12.0} 12.5] 11.7] 11.7] 12.8 
Thin, Je a ee 12. 6| 13.2] 14.3] 16.1]] 16.9] 17.5] 15.3] 16.1] 18.0] 19. 5] 17.2) 16.5] 17.2) 16.5 
LiL 2 ae 14.0} 12. 4) 13.9] 13.9] 14.5] 14.5] 12. 6] 14. 6] 15. 4] 17. 0] 17.0] 15.0] 16.5] 15.8 
7S oe ae 16.1} 16.3] 14.7] 16. 6]] 17.0] 19.1] 16.5) 17.6] 18 0| 17. 0] 18 5) 17.1] 17.8] 17.4 
| Migtiimaris tee 15. 6| 13.0) 13. 4| 14. 5|] 14.0) 17.9] 15.5) 13.2) 16.0) 14.5] 14.5] 15.5] 15.5] 15.3 
= 15.9) 14.6] 14.0) 16.1] 15.9] 18.9) 16.6) 16.2) 16. 5] 17.0] 18.0) 19.0] 16.3) 16.0 

North Central East of | 
Mississippi River...) 15.3) 15.0) 14.1) 15.6) 15.5) 18. 4) 16.6) 15.6) 16.6] 16.0} 16.3) 16.8] 16.2) 15.8 
16.1] 18.7) 19.3) 22.3] 18. 4] 17. 7| 18.2] 19.3] 18 5] 18.5] 19.0) 17.0 
15. 3] 17. 6|| 18. 4] 17. 4] 16.9] 17.2] 17. 5| 18 6] 17. 8| 20.0] 17.8] 185 
12. 7| 13.9|| 14.2/ 18.2] 12.8] 14. 4] 15. 5] 15.8] 15. 4] 12.8] 15.0] 15.0 
13. 9] 14. 9]] 13. 8] 20.2] 15.7) 18.5] 19.5] 18 7] 16.0] 18 0} 18 4] &5 
Sy) TSUDA) al ae Neel eee 10. 0} 15.9|] 14. 4) 18 8) 20.2] 16.5] 19.0] 18 8) 17.0] 17.5] 17.5] 17.0 
| LE ae 19. 6| 15.3) 12.0) 16.6] 15.0) 20.3) 14.2) 15.8) 18.0) 21.0) 17. 0} 16.0] 16. 5| 16.0 
Sir See 19. 3} 17.4) 11.0) 13.4) 14.3) 12.0) 16.2) 13.2) 15. 7/ 16.0] 12.0) 13.3) 14.2) 140 

7 North Central West 

; of Mississippi River. 18. 6} 16.2} 16.1] 17. 6] 18. 8] 16. 6] 17.0] 17. 4] 16.1 
Mentiokg..2t.5).....2-2<.- 11. 0} 10.3) 10.8) 12.8] 14.0 13.4| 11.6 13.7| 15.0) 15.2) 13.7| 13.5| 12. 7| 13.0 
Waennessed.......---..2..-.- 9.6) 7.5| 7.4] 10.9] 11.3) 11.0) 13.4) 11.7] 12.1) 13.0} 10.0) 12.5] 10.7] 11.0 
LOS Tan 2a ee eae 8.6) 5.4) 7.9] 9.5] 8&0) 10.0) 10.6) 10.4) 11.7] 12.5] 10.5) 10.0) 11.3] 12.0 
Ee eae ee ee 15.9) 12.9) 9.0] 12.0] 11.1] 9.9) 14.2) 13.1] 14.0] 14.6] 10.0) 15.5) 11.2] 11.5 
BeeGkinhdnis. ic. .+1-.-..-....-].....|.-...|u<... 14.0] 14.8] 16.0] 17.9} 9.4] 12.1] 13.9] 10.0] 13.5] 13.5] 13.7 
EET = eerie 13.0} 89} 8&0) 10.9] 8&7) 12.3} 97] 11.1] 12.0] 12.0] 9.9] 10.0] 10.5) 120 
; South Central. ....... 10.9} 9.4) 9.4 11.9 12. 3} 12.3) 12.9] 12. 2) 13.3] 14.0] 11.2} 13.1] 11.9] 12.3 
; SS 
NSE eeeeneen ieee eines ae 23. 2|| 26.7) 25.0; 24. 6| 19.9] 20.0] 20.5] 22. 0] 20.0) 29.0} 20.0 
’ Wyoming 76 _ OE ere Reise aes ae 20. 5|} 24.0) 18.0) 18.0} 19.5] 23.0) 19. 0} 21.5] 22.0] 26.0) 18.5 
j ESR 2 eee (oat 17.9} 16.1] 17. 6]] 16.1) 15.9] 183] 19.1) 19.0} 20.0] 20.5] 15. 5| 22.0] 14.0 
onl ES eee ee ee 10. 2} 13.9] 16.3] 14.2) 12.4) 16.1| 16.0) 18.0) 24.0] 20.0) 15. 5| 22.0) 185 
Tisai 23 a ees eens Raion 12. 5} 19. 7|| 15.0) 20.2) 18.5) 19. 7| 25. 0] 25.2] 24. 7} 20. 0] 21. 5} 20.0 
Washinptonies 22. 5.222 -fe. 22s 16. 4) 15. 3] 17.9] 17.5) 17.8) 21.0) 19.0) 18.5] 19.6] 21.5] 19.5] 21.0) 20.5 
perpanees tee et ie oe 24.7] 18.3) 12.8] 14.2] 15.7) 13.4) 14. 2| 14 4) 15.0] 17.2) 16.0) 18.0] 17.0) 15.1 
SS ior oe ee 22. 2| 12. 4) 12. 6| 12.1] 12.8) 120) 12.3} 7.6) 13.0} 12.8) 19.0} 12.0 13.8) 17.0 
Far Western......... 22. 5| 12.9) 13.2} 13.3 13.9) 12.9 13.5| 9.9| 14.1 14.7| 19. 0} 13. 4] 15.9] 17.1 
United States........ 13. 6| 13. 3 12. 7| 15. 4 15. 3 oe 15.4 15. 2| 16. = 16. 7 16. 4 16. 4] 16.1| 16.3 
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Average farm value per acre of rye in the United States December 1. 


10-year averages. 
State, Terri- 
tory, or : 
Division. | 1866- | 1876-| 1886- | 1896- 
1875. | 1885. | 1895. | 1905. 


Dolls. |Dolls. | Dolls. | Dolls. || Dolls. | Dolls. | Dolls. |Dolls. | Dolls. |Dolls. |Dolls. |Dolls. |Dolls. |Dolis. 
Vermont..... 16. 83} 13. 20} 10. 07) 11. 66)| 14. 64) 13.01) 12.61) 12.51) 9.75) 10. 79) 12. 78) 13. 50) 15.50) 15.00 
Massachusetts} 16. 93] 12. 84) 11.02) 12. 43]| 12.56) 12.16] 10.00) 13.94) 12.25) 9.75) 14. 87] 15. 75) 17. 00} 16.00 
Connecticut. .} 14.12} 11.98} 9. 86} 11. 90)} 12. 96) 13. 05) 12.07) 13. 35) 13. 32) 11. 88} 13. 77] 16. 60} 16. 80} 17. 20 
New York....| 12.21} 9.49} 8.57] 9.28]} 9.24) 10.15) 9.27) 10. 80) 10. 72) 11. 44) 13. 36] 13. 37] 13. 60} 13.54 
New Jersey...| 12.33) 8.85] 7.81] 9.16} 8.85} 10.00) 8.83} 12.25] 11. 88) 10. 49] 13. 30) 13.13) 12. 89) 13. 86 
Pennsylvania.) 11.15} 8.76] 7.56) 8. 86)) 9.54) 8.48) 9.67) 11.01) 11.05) 11.14) 12. 52) 12. 71) 12. 24) 12. 41 


1901. | 1902. | 1903. | 1904. | 1905. | 1906. | 1907. | 1908. | 1909.| 1910. 


N. Atlantic.| 12.04; 9.30} 8.09) 9.16)} 9.48} 9.20) 9.53) 11.17| 11.13) 11. 12{ 12. 89) 13. 02) 12. 79) 13.00 
Delaware. ...-. 7.47| 7.52) 4.96) 8 38]) 8 87] 837) 9.03) 8 61! 6.60) 9.60} 14.00) 13.00) 10. 00) 11.00 
Maryland..... 9.52} 8.26) 6:55) 8.15)]} 8.06] 8.12) 8.08) 11.25) 9.43] 8.82] 11.98) 11.53) 11. 00) 12.10 
Virginia. ..... 7.27; 5.29) 4.92) 6.61]| 6.77] 6.34) 8.05) 11.62} 8.38) 9.38] 11.22) 10.27] 10. 33) 10.80 
W.Virginia...| 10.27; 7.14) 5.95] 7.04]| 7.80} 5.51} 8.17} 9.63} 8.26) 8.54} 9.91) 11.00} 12. 09) 11.67 
N. Carolina...| 7.83) 5.53} 4.99] 6.62]! 6.63) 6.97) 7.39) 8 61) 8.17] 9.35} 10.21) 871) 9.69) 10.13 
S. Carolina...| 8.37] 6.15] 5.43) 7.53]/ 8.55) 8.59) 8.13) 9.45) 9.64! 10.63] 12. 63) 13.00) 13. 75) 14.50 
Georgia....... 9.36) 6.66} 5.63] 7.66]| 8.06) 6.93) 9.01) 8.47) 8.39] 8.72) 11.24) 10. 86} 13.50) 14.57 

S. Atlantic..| 8.60} 6.16} 5.36} 7.00]| 7.37] 6.96) 8.08) 10.09) 8.61) 9.07} 11.12) 10.64} 11.38] 11.90 
OhiIos-6- 35.54 9.20) 8.58} 8.01) 8.69)| 9.30) 9.27) 8.87) 11.91) 11.16) 11.12) 12.91) 12. 53] 13. 07) 11.88 
Indiana...... 9.52) 8.06} 7.23) 6.95]! 7.68] 6.67] 6.68} 10.07) 9.24] 9.86) 12.23) 11.10} 12.21) 10.75 
Tllinois....... 9.34) 9.45) 7.35} 8.30)]} 9.69] 9.55) 8.58! 12.32) 10.80) 9.52] 13.13] 12. 48} 13.17] 12.36 
Michigan..... 11.23) 8.32) 7.24) 7.25]) 7.28) 8.77) 7.90) 9.50) 9.44] 8.56] 10. 44] 11.01] 10. 69] 10. 40 
Wisconsin....} 9.54) 8.47] 7.00) 7.89]} 8.27) 9.45) 8.30] 11.18) 9.73) 9.86} 12.96) 13.49] 11.08) 11.36 

N.C. E. of 

Miss. R...| 9.52! 8.85} 7.26} 7.74/| 8.18) 9.11] 8.15} 10.88} 9.81! 9.30) 11. 75) 12.05) 11.31] 11.04 
Minnesota....}| 9.91) 863} 7.24] 8.23]| 9.46) 9.59) 8 28) 11.33) 9. 65 9. 65] 12. 21) 11. 66} 11. 40} 10. 88 
NOWSe..2= 35-25 9.02} 6.83} 6.88) 7.74)| 9.20) 7.31] 7.44) 10.32) 9.27! 9.30) 11.39) 12. 79) 11.21) 11.84 
Missouri...... 10.27} 7.64) 6.22) 7.51]; 9.51] 8.74) 7.04) 9.22) 9.61) 9.48) 11.10) 9.73} 12.27] 11.29 
IN Dakotas-n-| 2: >. laersce 5. 84, 6.11]} 5.93) 8.69) 6.75) 11.10) 9.75) 8.79} 9.58) 11.71] 10. 46) 5.40 
BDakotal.. ol oc os faeeees 4.20) 6.36]| 6.19) 7.71) 808) 9.41) 9.31) 8.46} 10.52) 10.31] 10. 33} 10.37 
Nebraska..... 10. 78) 6.27} 4.80) 6.47|) 6.90} 7.31) 5.25) 8.69) 8 64) 9.24] 10.02) 9.60} 10.06} 9.60 
Kansas....... 11.97} 7.48) 4.84! 6.16]| 7.87] 5.40) 7.13) 8.58) 848) 8.00) 7.91) 9.44) 10. 65) 10.21 

N.C. W. of 

Miss. R...| 9.90) 7.21) 4.79) 7.05)| 7.92) 7.58) 6.83) 9.67) 9.07} 9.05) 10.52! 10.80} 10.87) 10.31 
Kentucky....| 8.47) 7.11] 6.70) 819] 9.38) 8.31) 8.00) 10.96) 10. 65] 10. 64] 11. 87/ 11.54] 11.15) 11.08 
Tennessee....| 7.97) 6.52) 5.03] 7.41!) 8 36) 8.03) 9.92! 9.24) 9.32) 9.62] 8 78) 11.25} 10.38] 10.12 
Alabama..... 11.09} 6.43] 7.82) 10.16|} 8.32] 10.50) 11. 45) 12. 48) 13. 34) 13.12) 13.12) 12.50} 15. 50) 14. 50 
WLOXKAS = furs oe 16. 54 11.48) 6.93} 9.24]| 10. 32| 7.52) 10.51) 11.27] 11.90) 12. 41) 10.00) 15. 25) 13. 75) 11. 75 
Okjah oma. s4l-ce agelice as cls ose ce 8. 26]| 10. 36] 7.52) 8.95] 5.83) 7.50) 7.92) 7.39) 10.67] 12.50) 11.25 
Arkansas... .. 14.69} 7.92} 6.00) 8.50) 7.74! 8.98) 8.15) 9.77] 11.16} 9.96} 882) 9.50} 11.00} 12.00 

Ss. Central...| 8.79} 7.06} 6.22] 8.09] 9.05) 8 20) 9.18] 9.88) 10.30} 10. 42} 10.08] 11.81} 11. 70} 11.21 
Montana SS EC | sere ie tae 15. 31}} 16. 02) 16.00) 15. 50} 15. 32) 13. 00) 13. 53) 15.24) 13. 50} 22. 00} 13. 50 
WIV OMNIS as] soe ee ie. clo ee 12. 30}| 19.20) 9.00) 12.42) 7. 80) 14. 26] 13. 68) 15.00! 16. 00) 23. 00} 15. 00 
Colorado......|.....- 13. 78} 9.98) 10.03]} 9.98) 8.90] 11.16) 12.41) 10. 64] 11. 20} 12. 61) 10. 67] 16.00} 9.40 
(One ae eae ee | ene shave 6.94) 7.51) 9.29]) 9.23] 7.56) 10. 46) 10. 72] 11. 70} 15. 60} 12 89) 10. 00} 15. 33) 12. 67 
Ndahars 5: leas ok 8. 64} 7. 38} 12. 80)| 10. 05) 12. 12} 12. 02] 14.77) 14. 00) 15.12) 15.29) 13. 50} 15. 00} 13. 25 
Washington..|...... 12. 46) 10. 40) 11. 46)} 10. 85) 11. 39] 15. 12) 15. 01] 12. 95] 12. 74] 16. 55) 17. 33] 19. 75) 18.17 
Oregon . a fate ate 21. 00) 14.64) 8. 45) 10. 37)| 10. 36} 9.78) 13. 77} 12.82} 12.15} 12. 73] 13.17) 15.33] 17.00) 15.07— 
California..... 25. 31) 10.91) 8.57) 8.47|| 7.30) 9.00} 9.47] 5.93) 10.01} 9.09} 16.16 10.56) 14.36) 14.62 

Far Western} 24.75) 10.93] 8.63] 9.18]} 8.27) 9.30] 10.44] 7.76) 10.58) 10.21] 15.54) 11.32] 15.28) 14.48 

United 

States....| 10.62) 8 45) 6.97) 8.08] 8.51) 863] 8.39] 10.46) 10.07] 9.83] 11.98] 12.04] 11. 87] 11.76 
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Average farm price of rye per bushel in the United States. 


Price December 1, Price December 1, by years. 


by decades. Price bimonthly, 1910. 
State, Territory, : 
or Division. ne ar ee ee 
* i) . : 
SiS |G [SS |g S [1901] 190211903] 1904/1905 1906| 1907 1908/1909) S| 3] 2 | S| s | g 
ee i < Lor} < ° i=) 
Cts. | Cts.| Cts.| Cts.| Cts.| Cts. ae Cts.| Cts.| Cts. a ei Ce Cts.| Cts.| Cts.| Cts.| Cts.| Cts. 
Vermont..........| 102} 83] 73| 67] 80| 77 74| 65] 62| 78| 90| 100|....|....|....|.-..|.... 85 
Massachusetis..... 102| 85] 76 74] 79| 80 3 $2} 79] 65 30 on 105 98| 105] i0i] 98)" 95] 94 
Connecticut.......| 105] 85| 72| 68] 72) 75| 71| 79! 74] 66) 81| 90] 90] 8s} 84] 82| 95| 90) 86 
New York........- 86| 73} 63| 58} 62\° 58] 61] 73| 67] 65| 81] 81] 80| 79] 80| si] 80| 79] 74 
New Jersey........ 90| 75| 63] 58| 59] 61| 64] 70] 66] 61] 76 81] 79] 85| 84] 80] 79| 78| 77 
Pennsylvania...... 82| 73] 60| 55| 60 ss 62| 71] 65| 64} 75| 77| sol 81] 85] 82] so] 78| 73 
North Atlantic. .| 86. 0/74. 462. 2/56. 9|60. als. 9/62. 2171. 6/65. 9163. 9176. 7|78. 9/80. 3/81. 1]83. 5/81. 5|80. 2178. 5|74. 2 
Delaware.......... 83 69| 62) 64] 58] 62| 61 66| 64} 80/ 821 75] 70| 70! 60| 70| 70| 69 
land......- 80| 70| 59] 57| 56| 58] 59 65| 60! 75| 77] 78| 75| 79| 73| 71| 76|- 75 
Virginia........... 72| 67| 60| 59] 61) 66] 66 71; 70| 80] 82| 84} 34] 86] 84] 82| 83] 80 
West Virginia... -- 79| 70| 64] 64| 65| 68| 71 70| 70} 82) 85} 90| 90| 95] 93] 92] 91| 90 
North Carolina....| 89| 79] 78| 77] 78| 85| 84 86| 85! 97| 98] 103| 104] 105] 104] 100| 100] 101 
South Carolina....| 135| 123} 97] 106] 111| 113) 107] 126] 119] 125| 125] 137| 141| 140] 150] 161| 144] 144] 146 
Georgia.......--.. 130| 119] 97] 105 106| 110] 114] 102) 109] 105! 125] 125] 150] 155] 158| 150] 147| 150] 140 
South Atlantic. .| 82. 7|77. 0167. 0/66. 0|69. 0,73. 0173. 9181. 2177. 5|75. 6)89. 0/90. 9197. 0192. 8/95. 9191. 8189. 5191. 9192.8 
o 7 Sea 73| 65| 56 54| 55| 53] 58| 74! 62| 57| 75| 76] 76| 76 77| 78| 73] 74| 72 
Indiana........... 68} 65] 52] 50] 53| 46 531 69] 60] 58] 72| 74] 74| 751 75| 73| 72] 70] 68 
Tllinois............ 58} 58! 50/ 50] 57| 50| 521 70] 60] 56| 71| 73) 74| 75| 74] 72| 75] 74) 71 
Michigan... -. 2... 72 64| 54] 50| 52! 49| 511 721 50| 59! 72) 711 69] 73| 74] 71| 71| 67] 68 
Wisconsin......... 60} 58} 50! 49| 52! 50; 50| 69] 59] 58| 72) 71| 68| 73| 72! 70| 72| 70| 71 
N. C. E. of Miss. Raed 
oe 62. 2159. 0/51. 5 49. 6/52. 8/49. 6/50. 8169. 9159. 3/58. 2/72. 1|71. 7/70. 0173. 6|73. 6|71. 4|71. 9169. 5/69. 7 
Minnesota........- 53 52) 451 44| 49! 43/ 45] 64] 53] 50| 66| 631 60| 66] 65] 63] 66| 64] 64 
Se ea 49] 51| 45] 44| 50| 42| 44 50| 64] 64| 63| 66] 68| 68] 64| 67| 64 
Missouri........... 63} 57; 49| 54] 67| 48) 55 60| 72! 76 82| 79| 82| 791 79| 77| 75 
North Dakota.....|.....|.... 42} 41) 43| 43] 43 47| 60| 65| 57| 63} 62|° 581 63| 61| 63 
South Dakota.....|.....|.... 42} 40] 43| 41) 40 45) 62} 59] 59] 61] 63| 58! 62| 61| 61 
Nebraska.......... 55] 4i] 40| 39] 46| 36] 37 44| 591 60! 61| 64] 63| 62] 60] 61| 60 
mamiay <2 .i.._... 62) 43] 44) 40) 55) 45) 44 50, 66] 71| 75| 73| 74| 73] 72| 76| 73 
N.C. W. of Miss az 
Bite 13 oa: 56. 6/49. 7/43. 9142. 7/49. 240. 7/42. 2/60. 051. 4/48. 1/63. 4/63. 5162. 4166. 0166. 0164. 1/64. 9164. Sl64. 1 


...| 78. 1/63. “oe 9)52. 5/55. lana 8/54. 5/68. 8/61. 1/58. 9/73. 1/73. 6/73. 9 


76. 1/76. 6/74. 8)74. 4/72. 8]72. 2 
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Wholesale prices of rye per bushel, 1897-1910. 
: . Cee . . San Francisco 
Philadelphia. | Cincinnati. Chicago Duluth (per 100 Ibs.). 
_ Date. No. 2 No. 2 
Low. | High. Low. | High. | Low. | High. 
Low. | High. | Low. | High 
Cents. | Cents.| Cents.| Cents.| Cents.| Cents.| Cents.) Cents 
SO SE te ett ek ow Cea ce elaranem eke | eins <itel lin tla eiiee 33 52 31 56 30 53... |e o Ss 
Maoist is bets ste Oe dice ee RS eee oe 40 80 41 75 404 72. |e ceee | Sees 
SOO seer tei eben eee Cee el Seneca | nemates 56 68 49 62 47 5Ok |. Se eee 
TORO SSS. RS a eee we es | ee ee ent 514 67 44h 604 46 602 |. ..-tee leo 
OO er hae oe Dare eee 58 714 45 73 462 652 463 624 |$0.75 | $0. 874 
STOOD Sees maa ed ec ae 54 71 51 713 | 48 674 | 46 64 | .77%| 1.15 
TOS To cece See Bebe Se Peres 56 684 54 63 48 60 48 554 | 1.10 1.30 
1904 es oS eee eee eee ewer 65 96 61 87 51 81 544 80 | 1.25 1.474 
MOOS oe SS RES eee caine abies cena 63 904 56 87 574 84 554 78 | 1.40 ee ey 
L906 20 LESS 4 Seen eeemer ee 554 67 58 724 554 68 53 61 cl... See 
1907. - 
Janwery: 22 es See eee 75 77 68 71 60 63 57 60 | 1.423 | 1.47% 
MeEDLuary sie siesta eee 75 80 69 73 64 70 60 60 | 1.35 1. 424 
Marche aoc ae FUE Teas cee ke 75 80 71 74 64 70 60 604 | 1.35 1.45 
ADU oeerocee cic poh ware sieeeee 77 82 73 75 67 72 60 64 | 1.40 1.50 
Mayes 2e5 Das fee eee cee ae 79 89 73 84 69 874 64 78 | 1.40 1. 50 
DUNG oou ss tinct Eee ees ease ce 93 98 81 88 84 883 80 824 | 1.40 1. 50 
MUWlyes ao: Gos cwoeeacee oes 93 98 80 88 83 88 74 80 | 1.45 1.50 
AMPUSh oS SO Se Sel tee ce csaee es 75 86 79 88 69 86 66 74 | 1.424 | 1.50 
He plemiINete sacar ee- aeeewipe ee 90 95 84 91 85 914 75 85 | 1.40 1.474 
Octoberie-2 5 -355-Re.ee eee 80 100 81 93 72 90 75 86 | 1.374] 1.45 
November 200. 22a etre Bene 85 95 79 84 75 80 67 76 | 1.40 1,45 
Decembersa. ise eens oes bake 85 95 78 84 75 82 70 76 | 1.40 1. 524 
Meares. 2 oer aoe aueeeae 75 100 68 93 60 914 57 86 | 1.35 1. 524 
1908. 
PANUMALY) 2505 oe tne Sas Settee eco 93 95 81 89 79 87 71 78 | 1.45 1, 524 
MeDIUATY. cee 2. noua cee te 93 95 85 89 80 85 74 78 | 1.474 | 1.52% 
Wiaimehe: Ses |S o5 =. emeee ace se 94 95 85 89 74 85 69 80 | 1.474 | 1.523 
April. Det ates Semecenaeeee 94 95 82 84 74 81 69 74 | 1.482] 1.50 
TIE SE eR ey Pe 92 94 82 86 79 86 71 76 | 1.438%] 1.50 
MUNG Se Mee ce ciccekc -sebastiew es 90 92 84 86 72 80 66 160 7| AS 1. 523 
fib bee ae eee eee ee 90 92 78 86 72 80 60 73 | 1.45 1.50 
PATIENISU Ee eranioae ah Praca ste hele 80 85 78 81 75 783 714 75 | 1.35 1.45 
Septentber geese see eke os 80 85 78 80 754 ea 71 74 | 1.40 1.45 
Octoherssireeiskeeecsesses skies 81 86 78 82 74 764 684 74 | 1.40 1. 474 
NOVEM DEE: -eeccceee : ssaecunee 82 86 78 80 73 76 67 71 | 1.45 1.50 
Decemberses set ocmeee sce ase ee 82 86 78 80 75 77k 67 72 | 1.424 | 1.50 
CaP I. Seah Ue Lee 80 95 78 89 72 87 60 80 | 1.35 1. 524 
1909. 
TANUATY 6 wis esis acne nes caice sete 90 95 78 82 74 77k 67 71 | 1.55 1.70 
February. foe. o 2 et ens 90 95 80 82 75% 794 67 74 | 1.65 1.85 
Marches alcieel cance ae 88 95 81 84 79 81 71 75 | 1.75 1.85 
PAS rile ote Coe cee sae hoe ee 87 88 82 90 80 87 72 83 “lence ee temem ere 
Magen ciate ce ete Pee cine cmcece ees 85 87 88 92 83 90 80 88 joccacealeeeenee 
DUN CR a Bees eect cee. cee 85 87 90 92 81 91 72 88. | (sch cefeneeems 
DULY ae eee sete set ashes 75 80 75 90 74 834 69 716. 7 |, cook eel eeeneenae 
PATISTIRG. A einer er. mrctacise cise 75 82 70 85 67 764 62 72 | 1.70 1.80 
September: sks dees eek} 82 85 70 774 70 74 62 67 | 1.80 1.85 
Octoper-ett See eee ~ eee 85 86 75 78 aw 75 64 TL. ‘Lived see eee 
NOVEMDEr sc ctascpeewca baecue 85 86 76 80 73 77 67 71 | 2.00 2 
December snctmsieeeccctise ovo 86 87 77 81 72 80 68 14 Vee Suleman te 
Wear sachsen hess cers silat 75 95 70 92 67 91 62 88 1,55 | 2.05 
UMA Yes eicteicion stasietriee tekeeea 90 92 79 87 79 82 | * 713 783 | Nominal. 
MGDETaT Udine ores ic cnmmnclees 90 92 84 86 80 82 75 78% | 1. ort 2.00 
MAT CDR Sco See eet. elma leiees 87 89 83 864 78 80 72 78 | 1.97 2.00 
ay Sade sete Dre a ea) 85 87 82 86 774 | 803] 70 75 |1.85 | 1.95 
OMS GI ee ees ees See 83 85 81 84 74 80 68 7 | 1a 1.85 
MN OR Achat. Sete wn oa cacceuee 83 85 80 83 74 77 67 70 | 1.55 1.75 
Wilbvayscece cont cme ec. saceawrec 75 77 78 83 74 80 67 70 | 1.55 1.70 
SAI SG oe oe seca pet ins cnies aeee 77 78 73 80 72 78 67 75 | 1.60 1.70 
BSPUSMIDED anise aectens - onesie 78 80 73 77 724 74h 68 70 | 1.60 1.70 
WMataberieescs a tooreee cco ace 80 81 75 81 744 774 68 74 | 1.50 1.65 
INOVEMIDER <2 )5c0 neem enn 80 81 80 85 77 804 714 75 | 1.50 1.55 
Deccemibershot seus ess cee 81 854 83 87 80 814 714 76 | 1.50 1.60 
NACE BT AS «REN RE 75 92 73 87 72 82 67 78% | 1.50 2.00 
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RYE—Continued. 
Average farm price of rye per bushel, on the first of each month, 1909-1910. 


North South N. Cen. N. Cen. South 


United F F Far West- 
Atlantic Atlantic | States East States West; Central 

States. States. States. | of Miss. R. | of Miss. R.| States. | &™ States. 
Jk SS eres a er <n a eS ee ee Se 
1910. | 1909. | 1910. | 1909. | 1910. 1909. 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. 

Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. 
January.......| 74.8 | 73.4 | 79.5 | 79.2 | 92.1 | 92.5 | 72.6 | 70.8 | 64.8 | 63.2 | 95.4 | 88.3 | 91.5] 86.4 
February...... 76.1 | 73.8 | 81.1 | 79.8 | 92.8 | 92.3 | 73.6 | 70.5 | 66.0 | 63.8 | 99.2 | 88.0 | 91.9 | 93.5 
March. .....-.. 76.5 | 75.0 | 82.6 | 79.5 | 93.8 | 95.7 | 74.0 | 72.7 | 67.2 | 66.1 | 91.8 | 89.2 | 85.3 | 89.1 
IE aa sates 2 76.6 | 77.3 | 83.5 | 82.5 | 95.9 | 95.4 | 73.6 | 74.3 | 66.0 | 68.5 | 94.8 | 92.6 | 88.9 | 92.9 
adie eae = =~ 74.9 | 78.8 | 82.0 | 83.1 | 92.2 | 98.3 | 71.6 | 76.2 | 65.5 | 71.1 | 94.0 | 94.0 | 83.1] 91.4 
i a 74.8 | 81.2 | 81.5 | 85.8 | 91.8 | 95.8 | 71.4 | 78.8 | 64.1 | 74.1 | 87.4 | 91.9 | 87.9] 91.0 
co ee 74.6 | 81.7 | 81.5 | 88.0 | 91.4 | 985 | 71.9 | 78.9 | 64.5 | 72.3 | 88.8 | 92.6 | 82.5 | 92.0 
BPUSE 3 <= =<. 74.4 | 785 | 80.2 | 86.5 | 89.5 | 95.2] 71.9 | 75.5 | 64.9 | 67.7 | 92.6 | 89.1 | 85.7 | 85.8 
September....} 74.1 | 72.4 | 80.1 | 80.4 | 91.8 | 94.5 | 70.7 | 68.1 | 66.3 | 61.9 | 91.8 | 92.9 | 82.2] 86.0 
October....... 72.8 | 72.8 | 78.5 | 81.0 | 94.9 | 96.7 | 69.5 | 68.7 | 64.8 | 61.9 | 92.2 | 97.6 | 82.9] 81.0 
November... .} 71.6 | 73.6 | 75.7 | 80.1 | 93.4 | 95.9 | 69.5 | 70.7 | 63.2 | 62.4 | 91.2 | 98.2 | 81.9] 84.7 
December.....| 72.2 | 73.9 | 74.2 | 80.3 | 92.8 | 97.0 | 69.7 | 70.0 | 64.1 | 62.4 | 91.1 | 98.0 | 84.8] 95.9 

Average yield of rye in countries named, bushels per acre, 1890-1909. 

Y United pa | Ger- |, ia.a | Hungary | p d| Treland.b 

ear. States. Se many.a | * ustria. proper.@ rance. reiand.' 
Average (1890-1899)............- 13.9 | 10.4 | 20.9 16.1 | eS MET | 17.6 25.2 
(TD vena 15-0 12.7 22.9 13.0 15.8 16.9 ei 
LIU” Sp SS 2 ee eee 15.3 10.3 22.4 16.9 15.8 16.7 27.3 
Se ee 17.0 12.5 24.6 18.2 19.1 14.3 28.1 
ES Oe et eee 15.4 12.2 26.2 18.2 18.6 18.1 26.9 
Lhe eS ee Sa ee 15.2 13.7 26.3 19.3 17.0 16.6 26.0 
7) a <a s <e e 16.5 10.1 24.9 20.2 19.4 18.5 27.0 
CLS Oe SS ee 16.7 8.8 25.1 19.9 19.8 16.3 27.6 
1 Se She ee eee 16.4 10.8 25.8 18.9 16.0 18.2 27.0 
ah SS eee 16.4 11.¢ 28.0 22.0 17.5 16.8 29.2 
RNR te asain ee = ans San cies SoS 16.1 12.6 28.8 22.3 17.8 18.1 30.8 
Average (1900-1909)....... 16.0 11.5 25.6 19.0 | 17.6 | 17.1 27.5 


a Bushels of 56 pounds. 6 Winchester bushels. 
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BUCKWHEAT. 
Acreage, production, and value of buckwheat in the United States, 1849-1910. 


a 
Acreage Average arm 
Year. sown and | yield per} Production. | price per fue yale 
harvested. acre. bushel nies 
Dee. 1. 
Acres. Bushels. Bushels. Cents. Dollars. 
Se ae esc biek ee case am cttne So eee Se atric eeane tetas ae acon 8,957,000 |..: .-- 3-22) =oee eee 
OR er ere are 4k So asiee ine Sean eee as [ecenccnecesenlaceeccccen| 27,572,000 |) 2. sane eee 
1,046,000 21.8 22,792,000 67.6 15,413,000 
1,228,000 17.4 21,359,000 78.7 16,812,000 
1,114,000 17.8 19,864,000 78.0 15, 490,000 
1,029,000 16.9 17, 431,000 71.9 12,535,000 
537 ,000 18.3 9,842,000 70.5 6,937, 000 
414, 000 20.1 8, 329,000 74.5 6,208,000 
448 ,000 18.1 8,134,000 73.5 5,979,000 
454,000 17.3 7,838,000 | ~ 75.0 5,879,000 
453,000 WAY f 8,017,000 72.9 5,844,000 
576,000 Lia 10,082,000 62.0 6, 255,000 
666 ,000 14.5 9,669 ,000 66.6 6, 436,000 
650,000 15.7 10,177,000 66.9 6,808,000 
673,000 18. 2 12, 247,000 52.6 6,441,000 
640,000 20.5 13,140,000 59.8 7,856,000 
823,000 17.8 14,618,000 59. 4 8,682,000 
829,000 11.4 9,486,000 86.5 | 8, 206,000 
847,000 13.0 11,019,000 73.0 8,039,000 
857,000 8.9 7,669,000 82.2 6,304,000 
879,000 12.6 11,116,000 58.9 6,549,000 
914,000 13.8 12,626,000 55.9 7,057,000 
918,000 12.9 11,869,000 54.5 6,465,000 
911,000 11.9 10,844,000 56.5 6,122,000 
913,000 IRR 12,050,000 63.3 7,628,000 
837 , 000 14.5 12,110,000 50.5 6,113,000 
845,000 14.7 12, 433,000 57.4 7,133,000 
849,000 15.0 12,761,000 57.0 7,272,000 
861,000 14.1 12,143,000 51.8 6, 296,000 
816,000 14.9 | 12,132,000 58.3 7,074,000 
789,000 16.1 12,668,000 55.6 7,040,000 
763,000 20.1 15,341,000 45. 2° 6,936,000 
755,000 18.7 14,090,000 39. 2 5,522,000 
718,000 20.9 14,997,000 42.1 6,319,000 
678,000 17.3 11,722,000 45.0 5,271,000 
* 
670,000 16.6 11,094,000 55.7 6,184,000 
638,000 15.0 9,567,000 55.8 5,341,000 
811,000 18.6 15,126,000 56.3 8,523,000 
805,000 18.1 14,530,000 59.6 8,655,000 
804,000 Ly AA 14,244,000 60.7 8,651,000 
794,000 18.9 15,008,000 62. 2 9,331,000 
760,000 19.2 14,585,000 58.7 8,565,000 
789, 000 18.6 14, 642,000 59.6 8,727,000 
800,000 17.9 14,290,000 69.8 9,975,000 
803 ,000 19.8 15,874,000 75.6 12,004,000 
834,000 20.9 17,438,000 69.9 12,188,000 
COLO Seer ce ste tad rie ote sas Seaton ctoe 826,000 20.9 17,239,000 65.7 11,321,000 


a Census figures. 
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BUCKWHEAT—Continued. 


Acreage, production, and value of buckwheat in the United States in 1910. 


Acreage Farm Farm 
State, Territory, | sown Produc- value State, Territory, | 4 creace Produc- value 
or Division. and har- tion. Decem- or Division. a tion. Decem- 
vested. berl. || ber 1. 
is | 
Acres. Bushels Dollars Acres Bushels Dollars. 
“Sees 23,000 748,000 509,000 |} Michigan.........| 55,000 842,000 522, 000 
New Hampshire. . 2,000 62,000 38,000 |} Wisconsin.......- 14, 000 196, 000 147, 000 
Vermont.......... 8, 000 192,000 134, 000 —_—| cm \ crc 
Massachusetts... . - 3, 000 66, 000 56, 000 N.C. E. of | 
Connecticut......- 3,000 58, 000 48, 000 Miss. R..| 92,000 | 1,458,000 992, 000 
New York..... 313,000 | 7,199,000 } 4,679,000 
New Jersey.... 13, 000 0, 000 193,000 || Minnesota... 4,000 64, 000 46, 000 
q ennsylvania..... 290, 000 | 5,655,000 | 3,506,000 || Iowa...........-. 8, 000 119, 000 99, 000 
— —|| Missouri | 2,000 33, 000 29, 000 
N. Atlantic.| 655,000 14,260,000 | 9,163,000 || Nebraska... 1,000 20, 000 18, 000 
——> ; Wrankar 02 2224.5 | 1,000 15,000 14, 000 
Delaware.... 2,000 41,000 7, 000 
Maryland......... 9,000 166, 000 110, 000 N.C. W.of 
Wirpinias.......2:- 21,000 378, 000 291, 000 Miss. R..| 16,000 251, 000 206, 000 
| West Virginia..... 25, 000 575, 000 443,000 || — 
North Carclina.... 5, 000 95, 000 76,000 || Tennessee... ...-- 1,000 15, 000 13, 000 
S. Atlantic..| 62,000 | 1,255,000 / 947, 000 | S. Central..| 1, 000 15, 13, 000 
OO 14, 000 252, 000 189, 000 United 
enna. ok... 5,000 88, 000 62, 000 States....| 826,000 |17,239,000 | 11,321,000 
ION 2 oS os: 4, 000 80, 000 72,000 | 
| 


Condition of the buckwheat crop in the United States on first of months named, 1890-1910... 


When | When When 
Year. | Aug. | Sept. | har- Year. | Aug. | Sept. | har- || Year. | Aug. | Sept. | har- 

vested. vested. || vested. 

P.ct. | P.ct. | P. ct. P.ct. | P.ct. | P.ct. | Pict OP oct, |\P act: 
1890..... 90.1 90.5 90.7 || 1897... 94.9 95.1 90.8 1904.... 92.8 91.5 88.7 
amet. 2.2 97.3 96.6 92.7 || 1898... 87.2 88.8 76.2 || 1905 92.6 91.8 91.6 
LL ee 92.9 89.0 85.6 || 1899... 93.2 75. 2 70.2 || 1906 93.2 91.2 84.9 
1893..... 88.8 77.5 73.5 || 1900... 87.9 80.5 72.8 || 1907 91.9 77.4 80.1 
1894..... 82.3 69.2 72.0 |} 1901.. 91.1 90.9 90.5 || 1908 89.4 87.8 81.6 
SHOD- Ss... 85. 2 87.5 84.8 || 1902.. 91.4 86.4 80.5 || 1909 86.4 81.1 79.5 
1896..... 96.0 93.2 86.0 | 1906...3 93.9 91.0 83.0 1910 87.9 2.3 81.7 


Average farm price of buckwheat per bushel on the first of each month, 1909-1910. 


l 
. North South N. Cen. N. Cen. South - 
eae Atlantic Atlantic | States East | States West] Central eee Aisi 
: States. States. | of Miss. R. | of Miss. R.| States. Z 
Month. 

ees ee 

1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. 

| 
Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts 

January....... 70.0 | 74.3 | 68.7 | 73.7 | 81.2 | 77.5 | 72.8 | 77.1 | 80.5 | 75.3 | 88.0 | 65.0 |......|..-... 
February ..... 72.0 | 74.2 | 71.1 | 73.8 | 79.6 | 76.6 | 73.9 | 75.7 | 78.5 | 77.0 | 88.0 | 80.0 |....-.|-----. 
March.........| 70.6 | 75.5 | 69.5 | 74.8 | 80.5 | 77.7 | 72.7 | 78.5 | 79.5 | 80.9 |...... CBU) Rear Beec- 
April.........-| 73.4 | 76.2 | 72.9 | 75.1 | 78.8 | 80.8 | 73.5 | 80.2 | 83.0 | 88.2 | 85.0 | 84.0 |......|-..... 
Y-----------] 71.0 | 78.8 | 70.0 | 77.6 | 81.i | 86.0 | 71.7 | 80.7 | 83.5 | 96.9 | 79.0 | 89.0 |......]--..-- 
Lip E Lae 73.7 | 83.4 | 72.5 | 83.1 | 82.9 | 85.4 | 76.9 | 83.5 | 83.5 | 90.7 | 80.0} 75.0 |......]....-- 
ae 78.0 | 86.9 | 77.3 | 86.8 | 82.7 | 87.5 | 80.0 | 86.7 | 90.5 | 92.2 | 82.0 | 85.0 |......|...... 
August........] 74.8 | 82.9 | 74.2 | 82.9 | 80.8 | 83.2 | 75.3 | 81.5 | 86.0 | 93.2 | 82.0 | 90.0 |......].-.... 
September....| 72.6 | 76.9 | 71.6 | 76.3 | 79.9 | 80.4 | 74.4 | 77.9 | 90.5 | 84.0 |....-- (HELD Psa) Senet 
October....... 71.3 | 74.8 | 70.3 | 74.0 } 77.7 | 80.4 | 72.8 | 75.2 | 90.0 | 88.9 |...... THE ia cee 
November....| 65.9 | 71.6 | 64.3 | 70.6 | 76.2 | 78.5 | 72.6 | 74.0 | 72.5 | 81.9 | 90.0 | 73.0 |......]..--.- 
December..... 65.7 | 69.9 | 64.3 | 69.0 | 75.5 | 75.5 | 68.0 | 71.7 | 82.1 | 82.7 | 86.0 | 79.0 |......|-..--- 
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BUCK WHEAT—Continued. 
Average yield per acre of buckwheat in the United States. 


10-year averages. 
ied Metals? 3 1901. |1902. |1903. |1904. |1905. |1906. |1907. |1908. 1909. |1910. 
pyeSrons 1866-|1876-|1886-|1896- 
1875. |1885. |1895. |1905. 
Bu.| Bu.| Bu.| Bu. || Bu.| Bu.| Bu.| Bu.| Bu.) Bu.| Bu.) Bu.| Bu.| Bu. 
Maines bere Ce 23.1] 21.6] 23.4} 31.0|| 31.7] 30.4] 29.8] 32.5] 30.0] 28. 0] 28.0} 30.0] 28.0] 32.5 
New Hampshire............ 19.8} 19.1] 19.9] 22. 5|| 21.0} 20.0] 19.6] 25.1] 23.0] 22.0) 22.0] 21.5] 22.0} 31.0 
Wermontice ea cohen e 21.3] 20.7] 21.8] 24. 4|| 25.1] 25.0] 24.0] 26.3] 19.0] 21.0] 22.0] 22.0) 22.0] 24.0 
Massachusetts.............- 14.8] 13.5] 16.3] 17.8]| 18.9] 14.4] 13.7] 16.2] 20.0} 20.0] 21.0] 18.0] 19.3] 22.0 
annechicut re neasee ee 17.1] 12.9} 13.8] 17.1|| 18.0] 18.4] 17.5] 16.3] 16.0] 17.0] 16.0] 18.2} 19.5] 19.5 
Newav ork. :caee ots Ot tases 20.0) 14.8] 15.8] 17.7]] 18.8] 17.7] 18.3] 18.8] 19.0] 19.0] 17.5] 21.4] 24.0] 23.0 
NeW erseyn seme seee a. oe 17.2} 14.3] 13. 4] 19. 6|| 19.0] 22.5] 18.1] 20.8] 21.0] 18.0] 16.5] 20.0} 21.8] 21.5 
Pennsylvania..........-.--- 19.0} 14. 6] 14.7] 18.2|| 19.5] 18.1] 16.5] 18.8] 20.0] 19.0] 18.0] 19.2] 19.5] 19.5 
North Atlantic....... 19.7| 15.1] 15.8] 18.6]| 19.7] 18.6] 18.1] 19.5] 19.8] 19.3] 18.1] 20.8] 22.0] 21.8 
Dela wane see ee een eee Ces ee 14.6] 16. 4|| 17.8] 15.2] 15.2] 12.1] 17.0] 17.0] 24.0} 30.0] 19.8] 20.5 
Manylandeseeaee a e 17.5} 15.3} 12.9] 17.0|| 17.5] 17.0] 16.3] 18.2] 19.0] 18.0] 19.0] 18.5] 16.6] 18.5 
Vareinia sary see oe 15.1] 13.2} 10.4] 16.2|| 15.9] 16.6] 18.6] 17.0] 18.0] 19.0] 19.0] 18.0] 18.0] 18.6 
West Virginia.............. 16.7} 13.8} 12.9] 19.1|| 20.6] 22.5] 17.2] 19.1] 19.0] 18.0] 18.5] 18.0] 22.7] 23.0 
North Carolina............- 17.2} 10.2} 10.6] 15.2|| 15.6) 14.5] 12.1) 14.7] 15.0] 14.0] 15.5] 16.4] 19.8] 19.0 
South Atlantic......- 16.7] 13. 5) 12.3] 17.2|| 18.0] 18.7] 17.0] 17.6] 18.2] 17.9] 18.6] 18.1] 19.7] 20.2 
ORigg a 7a eso eee 14. 4} 12.5] 12.7] 16.9|| 16.1] 13.9] 16.6] 16.9] 17.0} 19.0] 19.5] 18.5] 21.2} 18.0 
Itidiania= ose eee 16.0} 12.9} 11.6] 16.7|| 13.1] 17.6] 16.8] 16.1] 17.0] 16.0] 15.5| 17.0] 17.3] 17.7 
HUN Oia. eee ea ee 14.8] 12.3] 12.1] 14.6]] 11.0] 15.5] 15.3] 17.9] 16.0] 19.0] 17.0] 18.2] 18.2] 20.0 
Michigan y ase guaennar ans 17.1] 14.6] 13.6] 14.6]] 14.1] 13.0] 15.5] 15.4] 16.0] 13.0] 15.5] 13.5] 14.3] 15.3 
WisCOnsineeessee eas neame nee 16.3] 12.8] 12.0) 15.3|| 12.4] 16.0] 15.6] 17.7] 15.0} 15.0] 16.0] 15.2] 12.3] 14.0 
N. Central E. of Miss. 
River: cee 16.1] 13.2] 12.7] 15.2|| 13.5] 14.5] 15.7] 16.5] 15.9] 14.7] 16.2] 15.0 
Minnesota 16.9| 12.8! 12.3] 14.7|| 14.5] 13.9] 15.2] 15.1| 14.0] 14.0] 14.7| 18.2 
Towa 18.2} 12.9] 12.1] 15.3]| 13.5] 16.0] 15.1] 14.8] 13.0} 12.0] 15.0] 15.5 
Missouri 18.8] 14.3] 10.9] 14.6|| 6.0] 16.1) 14.8] 13.5] 16.0] 18.0] 16.0] 20.1 
Nebraska 19.9] 13.1} 9.4] 15.4]] 11.5] 14.7] 19.0] 14.7] 14.0] 15.0] 14.5] 18.0 
Rerisages ao. eee 18.3} 13.3} 10.4] 12.7|] 7.9] 12.0] 18.4] 14.0] 11.0] 17.0] 12.0] 18.7 
N. Central W. of Miss. 
Rivers ca-ccoew fo 18.0} 13.2) 11.4] 14.8]] 12.2] 14.6] 15.4] 14.6] 13.5] 13.6] 14.8] 16.9 
ePeniessee heen ese es 12.3] 11.9! 9.7] 16.4|| 14.2] 18.0] 14.7| 15.5| 16.0] 16.0] 15.0] 15.3 
South Central.......- 12.4] 11.7] 10.0| 16.0|| 14.2] 18.0] 14.7] 15.5] 16.0] 16.0] 15.0| 15.3 
United States.........| 18.3] 14.6 14.7| 18.1]] 18.6] 18.1| 17.7| 18.9] 19.2] 18.6| 17.9] 19.8 


Average farm value per acre of buckwheat in the United States December 1. 


10-year averages. 


State, Terri- i 
tory, or Divi- 1901. | 1902. | 1903. | 1904..| 1905. | 1906. | 1907. | 1908. | 1909. | 1910. 
sion. 1866- | 1876- | 1886- | 1896- 
1875. | 1885. | 1895. | 1905. 


Dolls .|Dolls.| Dolls .|Dolls .|Dolls .|Dolls .| Dolls .| Dolls .|Dolls .|Dolls .|Dolls .|Dolls .|Dolls.|Dolls. 
Maine. 25222 e. 15. 48) 12.10) 12.87] 14.88] 15.22) 15.81] 15.20) 16.90) 19.50] 16.52) 18.22) 22.52) 19.61) 22. 

N. Hampshire} 13.07) 12.03) 11.34] 13.05] 11.55] 13.00] 11.56] 17.07] 16.33] 16.06 
Vermont. ...- 14.06} 12.42) 11.34) 12.44) 14.81] 14.00} 13.20] 14.73] 9.69] 12.18 
Massachusetts| 11.54} 9.45} 11.08] 11.93] 11.53] 10.66] 9.32} 11.66] 14.20} 13.60 
Connecticut. .| 14.71] 9.68] 8.83] 10.94] 11.70] 13.06] 12.42) 11.90] 11.68] 12.75 
New York... | 14.00} 9.62} 8.53] 9.38] 10.72} 10.44] 10.80} 11.47] 11.21] 11.59 
New Jersey...| 14.79] 10.44] 8.17] 11.17} 9.88] 14.40] 11.58] 13.73] 13.23] 10.80 
Pennsylvania.) 14.44) 9.93] 8.09] 9.65] 10.92] 11.04] 10.56} 11.84] 11.20] 10.83 


N. Atlantic .| 14.28) 9.98) 8.63] 9.86] 11.03] 11.05] 10.93] 11.93] 11.57) 11.48 


Delaware... .. 15.99) 9.25) 8.32) 8.20] 9.79) 9.12} 8.36) 7.50) 9.69] 10.37] 17.00} 22.00} 12.00] 13.50 
Maryland.....} 13.82) 10.40) 7.87] 9.86] 10.50} 10.37] 10.27} 11.47] 11.97] 10.80} 12.78] 14.00] 12.22) 12.22 
Virginia. ..... 9.82] 8.45] 6.14) 8.91} 8.90} 9.96) 11.35] 10.88] 11.16} 11.02} 13.89} 12.95) 13.67) 13.86 
W. Virginia...) 12.52) 9.11) 8.13] 11.27] 12.15] 18.95] 11.70) 13.75] 12.54] 11.70) 13.86) 14.57] 17.23) 17.72 


N.Carolina...| 10.66] 6.73] 5.83] 8.97| 9.67| 8.99] 7.86] 10.44] 9.90] 8.96 


8. Atlantic..| 12.21) 8.91} 7.52) 9.82] 10.50) 11.44] 10.90) 11.92] 11.64] 11.02 
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Average farm value per acre of buckwheat in the United States December 1—Continued. 
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State, Terri- 
tory, or Divi- 
sion. 


N.C. W. of 
Miss. R.. 


Tennessee... 
S. Central... 


-| 11.36] 9.68 


-| 11.29] ~9.49 
-| 10.11 


10-year averages. 


1866- | 1876- | 1886- | 1896- 
1875. | 1885. | 1895. | 1905. 


Dolls. | Dolls. | Dolls. | Dolls.) Dolls. | Dolls.| Dolls. 
9.66] 8.48} 10. 
7.99}-10. 21) 11. 
7.70) 11.01) 11. 
7.19} 6.89) 8. 
7.32) 9.44 


11.52} 9.38 
10.80} 9.22 


8.19 


1901. 


10.25} 8.17 


1902. | 1903. 


9. 


79 
76 
17 


1904. | 1905. | 1906. 


Dolls. | Dolls.| Dolls. | Dolls. | Dolls. | Dolls. 
83] 14.69) 15.15] 16.53) 13.50 
24) 11.25} 13.29) 13. 67 
25] 13.50} 16. 40) 14. 50} 18.00 
15} 10.07 
- 30} 11.50] 11.55} 9.56) 10.50 


12.17} 10. 54] 10. 
11.27} 11.05} 10. 
13. 96} 10.88} 14. 
8.48} 7. 


5} 11.19 


1907. | 1908. | 1909. | 1910. 


Dolis. 
12.40 
9.58] 9.43) 9.49 


11.32) 10.96} 10.78 


A 9.10) 9. 
11. 48) 13.12) 13. 
13.38 


9.09] 9.35 


13. 68 


5.45} 10.67} 8.38 


13. 20} 10. 80} 11.50 
12.11} 12.78) 12.38 
17.00} 18. 50} 14.50 
15. 00} 14.00} 18.00 
17.00) 14.00) 14.00 


10. 80 
12.00 
14.00 
12.00 
10.00 


11.71} 13.15) 13.00} 12.88 


10.88} 13.28) 12.00} 12.00} 11.00) 13.00 


10. 88] 13. 28] 12.00] 12.24) 11.00} 13.00 


| 11.27] 11.06 12. 47| 14. 95| 14.61] 13.71 


State, Territory, or 


Average farm price of buckwheat per bushel in the United States. 


; Price December 
1, by decades 


Price December 1, by years. 


Price bimonthly, 1910. 


iwici l Pe ieies 2S 

Digiien. dadlbsldisidis| ola las ltwlsela|elalalialalSlelels 

Sa SSeeesi2 SlSlSlsisislselFleliSial2/8/s 
Cts.|Cts. Cts.|Cts.|Cts.\Cts.|Cts.|Cts.|Cts.|Cts.|Cts.| Cts. Cts.|Cts.| Cts.) Cts.|Cts.\Cts.| Cts. 
CSOT ee 67| 56] 55) 48) 48) 52) 51) 52) 65) 59) 65) 75) 70) 74| 76] 73) 74) 72) 68 
New Hampshire....| 66) 63) 57} 58) 55} 65) 59) 68] 71) 73] 75) 80) 76] 80) 78] 72) 77} 80| 62 
Marmont. <i. 2 425... 66} 60) 52) 51) 59) 56) 55) 56) 51] 58) 70} 70} 76} 84} 85) 80] 80] 70] 70 
Massachusetts. ..... 78| 70; 68) 67) 61) 74) 68) 72) 71) 68] 70) 80) 75|.---| 100) 92] 93] 88] 85 
Connecticut. ....... 86} 75) 64) 64] 65) -71| 71) 73) 73) -75) 75} 80) 100} 97; 88] 82] 97] 100] 83 
Mew OPK: 26s os5..< 70) 65) 54) 53) 57) 59) 59) 61) 59] 61) 70] 76) 69) 70) 73) 73) 75) 71) 65 
New Jersey......... 86] 73} 61) 57] 52) 64) 64) 66) 63) 60} 75} 75) 74! 74| 75) 74] 77| 78] 69 
Pennsylvania......- 76| 68} 55) 53) 56) 61) 64) 63] 56) 57} 69} 75} 68] 71) 71) 71] 72| 68] 62 
North Atlantic. . .|72. 5/66. 1/54. 6/53. 0/56. 0/59. 5/60. 4/61. 3/58. 3/59. 4/69. 4/75. 5/69. 0|71. 1/72. 9/72. 5|74. 2/70. 3/64. 3 
Melgware- = ..2222-. 82) 69) 57! 50) 55) 60) 55! 62) 57! 61) 69! 72) 60!....|....! 60).. 65! 65 
Maryland........... 79| 68} 61) 58) 60) 61] 63) 63) 63) 60} 67; 76) 74| 76) 70} 83) 77| 70| 66 
Wirrinia’.<-..- << --| 65) 64) 59) 55) 56} 60) 61) 64) 62] 58) 73) 72) 76) 82! 77| 82) 78) 78| 77 
West Virginia...... 75| 66) 63) 59) 59) 62] 68) 72) 66) 65) 75] 81) 76) 78) 79] 81] 82] 78) 77 
North Carolina..... 62} 66} 55) 59) 62) 62] 65) 71] 66) 64) 71] 78) 80} 82). 94) 96] 89} 90) 80 
South Atlantic. ..|73.1 66.0 61. 1/57. 1/58. 4/61. 2/64. 1/67. 7/64. 0|61. 6/72. 5/76. 5|75. 5|79. 6 78. 8\82. 9/80. 8/77. 7/75. 5 
SUN a 80} 75} 63} 58} 60) 61] 65) 72) 62) 57} 75} 82) 78} 80) 77| 78] 74| 76] 75 
int Nie a 71) 75) 61) GO| 61) 58} 70) 70) 65) 64) 73) 78) 77| 85) 85} 87] 81] 78) 70 
NIBHOIS= 23 Se0. 2 - 73| 75) 60} 64] 70] 71) 73) 78} 68) 75} 80} 90) 80] 90) 99] 100] 92) 90) 90 
Michigan Bate ates a 66} 65) 53) 50] 51] 53] 54) 61) 53) 55} 65] 71) 66] 68; 67] 72] 73) 68) 62 
Wisconsin... -.::..: 62} 64] 53} 54! 59} 59] 61] 63] 56] 62) 72) 76) 78! 75) 76) 78; 75| 76| 75 
N.C. E. of Miss. orien | ei aio N ie |. | on ae eee 
a eee 67. 9/69. 1/54. 4/53. 7/55. 9/57. 6/59. 7/64. 7156. 7/58. 4/69. 1/75. 5)71. 7/73. 9/73. 5/76. 9/75. 3/72. 8/68. 0 
Minnesota.......... 72| 64) 54) 53) 62) 57; 53! 60) 57) 54! 73) 73) 71) 67| 70) 74| 71) 82) 72 
HW er 70| 70) 62) 61) 70) 70} 71) 67} 70} 76} 80} 78} 85] 90] 96} 93] 101] 100) 83 
LURE Gee eee 67) 67| 64) 70} 76) 58} 75) 85) 82| 74] 90} 85] 90] 85] 94! 91] 95] 90] 87 
Nebraska. .......... 88! 75) 60} 62) 58} 53) 69] 91) 63] 62} 88] 83] 90) 90) 85) 87} 80) 79! 90 
| eee 87| 79) 71) 75| 75) 75) 78) 80) 69) 74) 82] 91] 100)--.-.}...- NOOIS==.-l-e oe 90 
Or Miss emia |e | Sanson (one | Mn MIPS ISGn ole. Incl Ine 
VEN: ooo o> sce 23 72. 3/69. 9/59. 8/59. 8/66. 8164. 2/66. 9/69. 4/67. 4/68. 8/79. 1/77. 8/82. 7/78. 5/83. 0/83. 5/86. 0/90. 0/82. 1 
Tennessee.......... 82) 71} 58) 63] 59] 76) 66) 71) 68] 83] 80} 80} 79] 88] 85) 80] 82)...-| 86 
South Central. . . . 82. 7/69. 8/54. 5/66. 7/59. 0/76. 0/66. 0/71. 0/68. 0/83. 0/80. 0/80. 0/79. 0/88. 0/85. 0/80. 0/82. 0]. . . .|86.0 
United States. ... 72. 5166. 2/55. 0/53. 5 56. 3/59. 6/60. 7/62. 2/58. 7/59. 6/69. 8/75. 6/69. 9|72. 0/73. 4/73. 7|74. 8/71. 3/65. 7 
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POTATOES. 
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Potato crop of countries named, 1905-1909. 


[No statistics for Portugal, Egypt, and some other less important potato-growing countries.] 


Countries. 


NORTH AMERICA. 
United States (contiguous)....-. 
Canada: 


Prince Edward Island......- 
Nova Scotia 


CHG Re sets See Ses cei bese 


EUROPE. 
Austria-Hungary: 
UNG DIC ny ts es Se Sa ee eee 
Hungary, proper.......-.--- 
Croatia-Slavonia.........---- 
Bosnia-Herzegovina......... 
Total Austria-Hungary.... 


BGM Es <.ste ns See we o's.,en ee 


a Included in ‘‘other.”’ 


b Estimated from returns of census year, 1900. 


c Data for 1906. 
d Data for 1908. 


3, 860, 000 


4,310, 000 


1909. 


Bushels. 


376, 537, 000 


Si 
a 


SERRESZ2 
33228888 


or 
Yo} 


479, 616, 000 
183, 521, 000 
g 21, 129, 000 
h 2,949, 000 


687, 215, 000 


’ ’ 
1,716, 143, 000 
4550, 000 
63, 273, 000 
6, 099, 000 
372, 000 
97,275, 000 
22, 084, 000 


1905. 1906. 1907. 1908. 
Bushels. Bushels. Bushels. Bushels. 
260,741,000 | 308,038,000 | 298,262,000 | 278,985, 000 
(a) (a) 5,453,000} 7,327,000 
(a) (a) 8,294,000 | 7,884,000 
5,693,000} 5,522,000] 5,183,000] 11,203,000 
(a) (a) 22/911,000 | 16,680, 000 
14,819,000 | 15,494,000} 20,908,000 } 23,096, 000 
2,901,000 | 4,281,000 | 4,150,000 |” 3, 807, 000 
2, 0 ’ ’ ) 
2,844,000} 5,507,000 { pose 000 | Les O00 
b 29,000,000 | » 29,000,000 |..............|... mee Were 
55,257,000 | 59,804,000 | 72,237,000 | 73,790, 000 
469, 000 924, 000 © 924, 000 ©924, 000 
1,350,000 | 1,350,000 1,350,000 { 1,350,000 
317,817,000 | 370,116,000 | 372,773,000 | 355,049, 000 
@ 10,000,000 | 410,000,000 | 410,000,000 | ¢ 10,000, 000 
6,532,000 | 6,532,000 | 76,532,000} — 8,063,000 
16,532,000 | 16,532,000] 16,532,000 | 18,063, 000 
Pt ee tie IN “a tt eee a Sih 
581, 822,000 | 514,289,000 | 538,789,000 | 475,860, 000 
168,225,000 | 179,083,000 | 178,168,000 | 139,469,000 
12,589,000} 12,854,000 | 25,625,000} 21, 129, 000 
2' 485,000 | 2,328,000 | 2,949,000 | 9 2,949, 000 
765,121,000 | 708,554,000 | 745,531,000 | 639,407,000 
57,159,000 | 88,652,000 | 88,192,000 | 82,846, 000 
00, 000 364, 000 300, 000 340, 000 
29,954,000 | 28,454,000} 24,005,000 | 29,752; 000 
20,704,000 | 20,432,000 | 18,765,000 | g 18,765,000 
523, 876,000 | 372,076,000 | 512,229,000 | 625,021,000 
1,775,579, 000 |1, 577,653,000 |1,673,246, 000 |1, 702, 803, 000 
1550, 000 4550, 000 2550, 000 1550, 000 
60,000,000 | %60,000,000 | #60,000,000 | % 60,000, 000 
6,400,000 | 6,491,000 | 7,295,000} 5,878, 000 
387,000 378, 000 793, 000 692, 000 
87,043,000 | 95,503,000 |» 94,401,000 | 96,695,000 
25,832,000 | 20,995,000 | 16,956,000 | 28,030, 000 
3,733,000 | 4,636,000 


3,813, 000 


e Census shows 19,000 hectares (46,949 acres) yielding 15,000 kilograms per hectare (223 bushels per acre). 


f Data for 1905. 

g Year preceding. 

h Data for 1907. 

4 Data for 1909. 

j Unofficial estimate. 


k Average production as unofficially estimated. 


——— 
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POTATOES—Continued. : 
Potato crop of countries named, 1905-1909—Continued. 
Countries. 1905. 1906. 1907. 1908. 1909. 
EUROPE—continued. 
Russia: Bushels. Bushels Bushels Bushels. Bushels. 
Russia proper ..............- 686, 502,000 | 630,211,000 | 694,487,000 | 682,454,000] 764, 943, 000 
(20 1G oe 331, 529, 000 296. 662. 000 | 327,689,000 | 366,433,900 396, 023, 000 
Northern Caucasia........... 14, 857, 000 12, 844, 000 11, 932) 000 11, 248, 000 12, 520, 000 
Total Russia (European). .|1, 032,888,000 | 939,717,000 |1, 034, 108, 000 |1, 060, 135,000 | 1,173, 486, 000 
Sad 0 a 1,232,000 | 1,799,000 | 876, 000 645, 000 645, 000 
CTE ee oa eee @ 84,000,000 | @ 84,000,000 | @ 84,000,000 | @ 84, 000, 000 91,014. 000 
UES D2 2 a 74,819, 000 63, 829, 000 57, 823, 000 78, 020; 000 61, 981, 000 
OE ee b 47, 000, 000 b 47,000,000 | & 47, 000. 000 49,971, 000 44, 092, 000 
United Kingdom: Py vi Peas eee 
Great = dea US oe Se 140, 474,000 | 128,005,000 | 111,159,000 | 146,258,000 137, 237, 000 
TT Ls 127,793, 000 99, 328, 000 83,869,000 | 119,455,000 119, 572, 000 
Total Great Britain and 
J ra 268, 267,000 | 227,333,000 | 195,028,000 | 265,713,000 256, 809, 000 
OS OS ee 4, 864, 844, 000 |4, 348, 416, 000 |4, 664,958,000 |4,833, 573,000 | 4,964, 152,000 
ASIA ih + ee i ae Pad le als 
Unto. be 16,255,000 | 18,691,000} 20,310,000} 21,174,000} a 21,174,000 
Hussia (Asiatic). ............2..- 18, 865, 000 16, 481, 000 17, 076, 000 22, 588, 000 18, 753, 000 
TUS 2? 35,120,000 | 35,172,000] 37,386,900 | 43,762,000 39, 927, 000 
AFRICA nl gr SOL ese) Olen e, i Cho lie baslk<) se 
Tipsit eS paella a a 1, 605, 000 1, 684, 000 1,803, 000 1, 549, 000 1, 679, 000 
Union of South Africa: ip a 
Cape of Good Hope.......... ¢ 1,500,000} ¢1,500,000| 1,500,000 1,304,000} 41,304,000 
SES 2 es a el 466, 000 454, 000 444, 000 405, 000 392, 000 
LO rs € 618, 000 € 618, 000 549, 000 519, 000 410, 000 
Total, Union of South 
‘Africa Seeeawaaseecee coos 2, 584, 000 2, 572,000 2, 493, 000 2, 228, 000 2,106,000 
22 Ln Ge 4,189, 000 4, 256, 000 4, 296, 000 3,777, 000 3,785, 000 
AUSTRALASIA. T aia 
Australia: 
Someenslavid... >= 25.50.25. .54 
New South Wales. 
Victoria...... Ses eS 


Motel Ausiralia...-.....-.. 
LS a 


a Average production as unofficially estimated. 


b Average, 1908-1909. 


¢ Unofficial estimate. 


@ Year preceding. 


e Data for 1904. 
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Acreage, production, and value of potatoes in the United States in 1910. 


3 Farm 

State, Territory, Acres: Produe- 1 
Seay ge. : value De- 
or Division. ticn. enue il 

Acres. Bushels. Dollars. 
MAING! i iiec wre aeons 127,000 | 27,940,000 | 11,735,000 
N. Hampshire. 21,000 | 3,150,000} 1,638,000 
Wermont: =. 256 29,000 | 3,770,000} 1,696,000 
Massachusetts... 35,000 | 4,375,000 | 3,062,000 
Rhode Island... 6, 000 816, 000 563,000 
Connecticut... .- 35,000 | 4,375,000] 3,062,000 
New York...... 438,000 | 44,676,000 | 21,444,000 
New Jersey..... 95,000 | 9,975,000 | 6,484,000 
Pennsylvania...| 320,000 | 28,160,000 | 14,643,000 
N. Atlantic. ../1, 106,000 |127, 237,000 | 64,327,000 
Delaware....... 10,000 | 1,030,000 618, 000 
Maryland....... 36,000 | 3,420,000} 1,847,000 
Mirpinide = secee 67,000 | 6,566,000 | 3,808,000 
West Virginia...) 41,000] 3,772,000] 2,527,000 
North Carolina..| 26,000 | 2,314,000} 1,689,000 
South Carolina. . 10,000 900, 000 945,000 
Georviaee. seoee. 10, 000 820,000 861, 000 
Florida 2s 320. 6,000 540,000 540, 000 
8. Atlantic....| 206,000 | 19,362,000 | 12,835,000 
OHIO Reescckmce 182,000 | 14,924,000 | 7,611,000 
iIndianaetc..coes 92,000 | 7,728,000 | 3,864,000 
MMlinoissecener see 12,675,000 | 7,478,000 
Michigan 35,175,000 | 10,904,000 
Wisconsin......| 260,000 | 24,700,000 | 9,386,000 
NE CCr BS (of 

Miss. River .|1, 038,000 | 95,202,000 | 39,243,000 
Minnesota...... 165,000 | 10,065,000 |~ 6, 442,000 
OWaie tee ne sees 170,000 | 12,240,000 | 7,344,000 


Farm 
State, Territory, Aaron Produc- 
Her ge. value De- 
or Division. tion. cember 1. 
Acres. Bushels. Dollars. 
Missouri....... 92,000 | 7,912,000 5,380, 000 
North Dakota..| 35,000 | 1,435,000 1,306, 000 
South Dakota..} 55,000 | 2,420,000 2,057,000 
Nebraska.....-. 110,000 | 6,600,000 5,544,000 
KANSAS ec ce ee 88,000 | 5,016,000 4,514,000 
N. C. W. of 
Miss.River.| 715,000 | 45,688,000 | 32,587,000 
Kentucky...... 41,000 | 3,772,000 2,339,000 
Tennessee...... 30,000 | 2,400,000 60, 000 
Alabama....... 18,000} 1,440,000 1,354, 000 
Mississippi. .... 9,000 765,000 719,000 
Louisiana...... 20,000 | 1,100,000 990, 000 
Lik: <: Seer genoa 60,000 | 3,060,000 3,366, 000 
Oklahoma.....-| 26,000 | 1,560,000 1,560, 000 
Arkansas...... 31,000 | 2,604,000 2,213,000 
S. Central....| 235,000 | 16,701,000 | 14,101,000 
Montana......- 25,000 | 3,000,000 2,550, 000 
Wyoming...... 11,000 | 1,100,000 902, 000 
Colorado... =.=. 65,000 |} 6,500,000 3,575,000 
2,060 94,000 98, 

15,000 |} 2,130,000 1, 257,000 
4,000 600, 000 480,000 
24,000 | 3,408,000 2,215,000 
39,000 | 5,109,000 3,730,000 
44,000 | 4,620,000 3,234,000 
62,000 | 8,060,000 6,851,000 
Far Western.| 291,000 | 34,621,000 | 24,892,000 
United States|/3, 591,000 |338,811,000 | 187,985,000 


Condition of the potato crop in the United States on the first of months named, 1889-1910. 


Year. July Aug. | Sept. Oct. 

act, Ferntree 2h Torey | ved (ae 
Tea eee et 95.1 94.3 81.7 77.9 
ERO Se tens Sk ees 91.7 77.4 65.7 61.7 
SOUS ec ciskeee 95.3 96.5 94.8 91.3 
WS O2 ems ke ns Aone 90.0 86.8 74.8 67.7 
ROBE a eee eters 94.8 86.0 71.8 71.2 
ER ie Smee sees 92.3 74.0 62.4 64.3 
SOB Eie te Yee ars avoratatete 91.5 89.7 90.8 87.4 
SOO wie cloves ars cite 99.0 94.8 83.2 81.7 
SOT Rosas cae one 87.8 77.9 66.7 61.6 
WROR re eee cn yac ae 95.5 83.9 dead i200) 
1800 eee 93.8 93.0 86.3 81.7 


Year. July 

Patt 
UM RRB R Ga se. 91.3 
af) Re oS Se 87.4 
1902 eS ce ees sete 92.9 
PQ0B Ses shee 88.1 
1904 eS catestea es 93.9 
90D ee ancemee 91.2 
SOG m setae Resaaee 91.5 
WOT senate sens 90.2 
W908 coe Sie cea 89.6 
1900 era eter 93.0 
1910S Se cee ceeeee 86.3 


Aug. | Sept. 
(POC Bhatt 
88. 2 80.0 
62.3 52.2 
94.8 89.1 
87.2 84.3 
94.1 91.6 
87.2 80.9 
89.0 85.3 
88.5 80.2 
82.9 73.7 
85.8 80.9 
75.8 70.5 


tls 
74.4 


ge 


a 
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: POTATOES—Continued. ; 


Acreage, production, value, prices, exports, etc., of potatoes in the United States, 1849-1910. 


Chicago price per 
bushel, Burbank. 


Aver- 5 
i Domestic| Imports 
Acreage ae Pat exports, | during 
planted | 45)! Production.| price | am value May of fisca! fiscal 
and har- | ¥ = +) 2 = Dec. 1. | December. | following | year be- | year be- 
vested. | Pre bode year. ginning | ginning 
: July 1. | July 1. 
Dee. 1. aa ee y y 
A Low. |High.| Low. |High. 
Acres. |Bush.| Bushels. Cts. Dollars. Cts. | Cts. | Cts. | Cts. | Bushels. | Bushels. 
ee ee Ga A7ORT OQOOME Smee deme coet | ake 8 DR SCL Sits [ek BB RGR: [meni ie, 
4 ee ae UL, PAR OOO HE 5 tos ee soq atc eas| es so Ie aie RIS kts» SOUL RTS Task eee 
069,000 /100.2 | 107,201,000 | 47.3 | 56,728,000 |......)......]....../...... 512,380 198, 265 
192,000 | 82.0 | 97,783,000 | 65.9 | 64,462,000 378,605 209,555 
132,000 | 93.8 | 106,090,000 | 59.3 | 62,919,000 138, 470 
222,000 |109.5 | 133,886,000 | 42.9 | 57,481,000 75,336 
325,000 | 86.6 | 114,775,000 | 65.0 ! 74,621,000 |... 458, 758 
221,000 | 98.7 | 120,462,000} 53.9 | 64,905,000 96, 259 
331,000 | 85.3 | 113,516,000 | 53.5 | 60,692,000 346,840 
295,000 | 81.9 | 106,089,000 | 65.2 | 69,154,000 549,073 
310,000 | 80.9 | 105,981,000 | 61.5 | 65,223,000 188,757 
510,000 |110.5 | 166,877,000 | 34.4 | 57,358,000 92,148 
742,000 | 71.7 | 124,827,000 | 61.9 | 77,320,000 3,205,555 
792,000 | 94.9 | 170,092,000 | 43.7 | 74,272,000 | 528,584 
777,000 | 69.9 | 124,127,000 | 58.7 } 72,924,000 2,624,149 
837,000 | 98.9 | 181,626,000 |} 43.6 | 79,154,000 721, 868 
843,000 | 91.0 | 167,660,000 | 48.3 | 81,062,000 | 2,170,372 
042,000 | 53.5 | 109,145,000 | 91.0 } 99,291,000 8,789, 860 
172,000 | 78.7 | 170,973,000 | 55.7 | 95,305,000 | 2,362,362 
289,000 | 90.9 | 208,164,000 | 42.2 | 87,849,000 425, 408 
221,000 | 85.8 | 190,642,000 | 39.6 | 75,524,000 |....../...... =p aa eer 380, 868 658, 633 
266,000 | 77.2 | 175,029,000 | 44.7 | 78,153,000 |....../...... 33 50 | 494,948 | 1,937,416 
287,000 | 73.5 | 168,051,000 | 46.7 | 78,442,000 44 47 65 90 | 434,864 | 1,432,490 
357,000 | 56.9 | 134,103,000 | 68.2 | 91,507,000 70 83 65 85 | 403,880 | 8,259,538 
533,000 | 79.9 | 202,365,000 | 40.2 | 81,414,000 30 37 24 45 | 471,955 883,380 
648,009 | 77.4 | 204,881,000 |] 35.4 | 72,611,000 33 45 30 60 | 406,618 | 3,415,578 
652,000 | 55.9 | 148,290,000 | 75.8 |112,342,000 82 93 95} 110] 341,189 | 5,401,912 
715,000 | 93.7 | 254,424,000 | 35.8 | 91,013,000 30 40 30 50 | 557,022 186, 871 
548,000 | 61.5 } 156,655,000 | 66.1 |103,568,000 60 7 70 98 | 845,720 | 4,317,021 
605,000 | 70.3 | 183,034,000 | 59.4 |108, 662,000 51 60; 64 88 | 803,111 | 3,002,578 
738,000 | 62.4 { 170,787,000 | 53.6 | 91,527,000 43 58 40 70 | 572,957 | 1,341,533 
955,000 |100.6 | 297,237,000 | 26.6 | 78,985,000 18 24 10 23 | 680,049 175, 240 
767,000 | 91.1 | 252,235,000 | 28.6 | 72,182,000 18 26 19 26 | 926,646 246,178 
535,000 | 64.7 | 164,016,000 | 54.7 | 89,643,000 50 62 60 87 | 605,187 | 1,171,378 
558,000 | 75.2 | 192,306,000 | 41.4 | 79,575,000 30 36 33 52 | 579,833 530, 420 
581,000 | 88.6 . 228,783,000 | 39.0 | 89,329,000 35 46 27 39 | 809,472 155, 861 
611,000 | 80.8 , 210,927,000 | 43.1 | 90,811,000 40 48 35 60 | 741,483 371,911 
864,000 | 65.5 | 187,598,000 | 76.7 |143,979,000 75 82 58 | 100] 528,484 | 7,656,162 
966,000 | 96.0 | 284,633,000 | 47.1 |134,111,000 42 48 42 60 | 843,075 358,505 
917,000 | 84.7 | 247,128,000 | 61.4 |151, 638,000 60 66 95 | 116] 484,042 | 3,166,581 
016,000 |110.4 | 332,830,000 | 45.3 |150,673,000 32 38 20 25 {1,163,270 181,199 
997,000 | 87.0 | 260,741,000 | 61.7 |160,821,000 55 66 48 73 |1,000,326 | 1,948,160 
013,000 |102.2 | 308,038,000 | 51.1 |157,547,000 40 43 55 75 |1,530, 461 176,917 
128,000 | 95.4 | 298,262,000; 61.8 |184,184,000 46 58 50 80 |1, 203,894 403, 952 
257,000 | 85.7 . 278,985,000 | 70.6 {197,039,000 60 77 70 | 150] 763,651 | 8,383,966 
525,000 |106.8 | 376,537,000 | 54.9 |206,545,000 20 58.|} 616 | 534 |1,001,476 353, 208 
591,000 | 94.4 | 338,811,000 | 55.5 |187,985,000 | ®30} 648 |_.....|....-.|....2...00|e. ACIDE 


a Census figures of production. 


b Fair to fancy. 
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POTATOES—Continued. 


Average yield per acre of potatoes in the United States. 


10-year averages. 


State, Territory, or Division. | 1901. |1902. |1903. |1904. |1905. |1906. |1907. |1908. |1909. |1910. 

1866-|1876- 1886-|1896- 

1875. |1885. age 1905. 
Bu.!| Bu.| Bu.| Bu.|| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu 
IMBING Fo oo ee ca sac eee ee ce 119} 98) 110) 143)) 150) 130) 196) 215) 175) 210) 145) 225) 225) 220 
New Hampshire...........- 124) 95) 97} 106)) 108) 120) 98) 135) 120) 112) 120) 100) 130) 150 
WeElTHONE So 5 =. hit en cee oe 141; 110} 99) 112) 90} 94) 138) 128) 98] 101) 120) 73) 155) 130 
Massachusetts...........--- 116} 95) 98) 98 77| 109) 96) 119) 97; 114) 120) 95) 125) 125 
Rhode Island..............- 96] 88 102) 122 98} 164) 125) 137) 125) 108) 110) 150) 125) 136 
Cornectiontor 2-ce <b 5-2. <55 99| 78 83) 94 81, 92) 96; 96 92) 98) 100) 80) 120) 125 
New  YOrk ot uete ee. wos ee LOR) 7S on 79) 7 66} 89) 93) 70) 105) 98) 82) 120) 102 
NG Widlerseyiese sche ote cce sce St 78 al) cae 59} 132) 99) 115] 93) 120] 120) 72| 90) 105 
Pennsylvania..........-..--- 94, 75) 73} 80)} 62) 83) 91) 106) 90) 94) 88 72) 78) 88 
North Atlantic. ...... 105. 3} 82.4) 81.5} 88.3)! 80.1) 85. 4/103.0112. 4) 91. 8/115. 2/104. 3) 95.8 119.9 115.0 
Delaware: ss-bse. ee secces 77| 71 61) #68 55} 79) 84) 84) 93] 97) 99) 82) 96) 103 
Maryland! rem. ten. ease 71) 71) 68) 74 60} 80) -70) 99) 95) 93) 95) 77} 80} 95 
Mairrinia  Suesesk ss: -gsseceee 69| 67) 67) 74 71) 75} 84 83) 84) 75) 80) 88 92) 98 
West. Virginians. «os scces 78} 71) 68 #78 52| 96) 80) 101 88} 97; 83} 84) 98 92 
North Carolina. ............ 87| 72) 69) 68 64, 64] 67| 78! 77) 75) 88 79) 74 89 
South Carolina............-. 78 67) 68} 71 70) 69! 81) 88 83} 82) 70) 81) 85) 90 
GO@OrPIA. | 2.2. see ee 81| 62) 65) 60 64; 58 73} 70) G65} 77 « 83) 78) Sil eee 
HlOTIGG Ss fkeae ets Soe eee 111 69) 73| 75 62} -90} 82) 102} 75} 85) 80) 83} 95) 90 
South Atlantic. ...... 75.0) 69.4) 67.4) 72.8)! 63.1) 77.6) 77.3) 88.7) 84.8) 84.1) 84.9 82.7| 88.1) 94.0 
ORIORE2. hos eee poesia 85, 74, 65) 75 54] 94) 83) 98) 78) 110) 76) 77) 93) 82 
Sridianac: #20 etecsescee bee 77| +69) 62) 7 31; 101) 76; 93) 80) 89) 87) 57) 95) 84 
MNOS SR soo aee ce ee 76, 79) 63) - 80 35] 118} 72) 108|- 75| 97) “Si Sale Silene 
Michigan #hs2 csc sees 97; 85) 71) 82 81| 72) 78} 121|. 67| 95) 90) 72] 105) 105 
WASCONSIN cenccu ates cceee 89| 85) 75) 92) 75) 115 58) 126, 68) 97} 91) 980) 102) 95 

| 

N. Cent. E. of Miss. R.| 85. 2| 78.8) 67.6) 82. 4|| 62.7) 97.7) 72.2113. 6) 71.9] 98.0) 87.2) 73. 4 . 1) 91.7 
MUNGSOTS 20-2 a. dance = 105, 100 85, 87|| 68) 98) 64 102; 82 92 101) 76 115| 61 
Ware oh sition icls = Seeptoanmae 96; 88 69) 81 32| 98] 56| 136/ 80| 95) 85| 80} 89] 72 
IMASSOUNL S22 ce San eee ne 82; 78} 71) 75 17} 128) 66) 96) 82) 84 982 80) 85) 86 
NormneDakotae. coo -peecesseloc cs Hamene 80 95/| 110) 105 84, 111 95 98) 89 85) 110} 41 
Heath Dakota eces.- enoselee veel sasae 57; 81 45| 74; 89) 96} 96} 100} 84) 90 80) 44 
INBbraskAt = -<* o--. 8 do. 4. 87| 84 60) 838 33] 137) 64) 120) 93) 87) 73 78) 78} 60 
ah oe eS 95) 76} 59) 74) 26) 138) 58) 80) 81] 79 65 80 79) 57 
a ja | Ee ee 
N. Cent. W. of Miss. R.| 92.7) 87.1) 69.4) 81.3)| 40. 4/111.8 63.6110.5) 84.3 89.7) 83.9 79.7| 92.1) 63.9 
aCentucky.-tme tees Gress. oc 70| 69) 63) 67 Sob ESDWACT 83) 85} 82) 80 62) 92) 92 
Tennessee. prec icece ce eee a 71; 72) 64) 58 46 62 66 71; 80}; 80 83 ee) ee!) 
PANDAS Sen ee eee ee a 72| 71) 65) 64 67| 50) 67; 61) 80) 75} 95 85) 80! 80 
Miassissipplss soc! ec aek oe oc 78; 70| 66) 74 62 69) 82; 82) 110) 85| 90 91) 87] 85 
HGOMISIAND Gers sours ao ee ce ae 85} 63) 67) 64 60} 65} 50) 70) 64! 62) 67; 82) 75)" 5b 
GRAS Soja sono coe eee 104, 70) 66) 64 54 +66; 67) 72) 64 77] 73) Ti) 50) St 
IaH OM A ae asta dosh oe Selene tenecle see 75 59} Ol) 74) 77) TG. (80) “TOs STS el oe 
IATERUSAS Set heck acsee 83) 81) 71) 65) 46, 72) 70) 77| 65 80) 70 82. 70) 84 
South Central. ....... 73.6 70.8 8) 64.8) 65.4 48.5 71.9) 69.3) 75.3) 75.3) 78.4) 77. t 75.5| 71.0} 71.1 
IMOUTAHN En. ooasicespte «seas laceed 103 102} 145) "157 153) 176) 143} 120) 152| 150, 138) 180] 120 
IW Vy Omlingy Sts -8-2 2). See Ses 2 941 102} 138); 113, 107) 167; 161) 170 115} 200 158, 160) 100 
Colorado: Saat sense ce achor lelane es 79| 91} 109} 120} 100) 145, 159) 160) 125) 150) 125) 160) 100 
New Mexico 75) 75) 63 50] 72; 87| 62) 75) 121); 100) 100) 85) 47 
Witahs. a) eee cease ame ccdan oes 96) 96) 139) 114) 157) 177| 137) 132, 165) 100, 160) 180) 142 
Nevada 97| 107} 146)| 141) 212) 117) 1381) 120) 175) 200) 120) 180) 150 
Idaho. 98} 110} 138] 108) 149) 160; 139} 140, 175) 145) 130) 200) 142 
Washington. 120) 120) 132)) 117) 136) 145) 120) 142) 129) 150) 120) 170) 131 
Oregon 115) 91) 106 90} 103} 107) 87) 110 101) 125) 99) 160) 105 
California 101; +81} 115] 101) 118) 130) 129 165) 125} 145) 107) 130) 130 
Far Western . 5103. 8) 93. 3)119. 1,|110. 5120. 4/139. 4130. 0/143. 3,128. 4/143. 0119. 7/161. 4|119. 0 
85. 7/106. 8} 94.4 


United States 7 1.2) 73 : 84.4) 65.5) 96.0) 84. 7110. 4| 87. 0102 2) 95. 4 


| | 


a 


ae 
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] : : 
i Average farm value per acre of potatoes in the United States December 1. 
| 
10-year averages. 
flavin 2A 2 er 
aeaay: or 1901. 1902. | 1903. 1904. | 1905. | 1906. | 1907. | 1908. | 1909. | 1910 
Division. | 1866—| 1876— 1886- reed 
1875. | 1885. ae 1905. 
od rion eal Eg ae on 
Dolls .|Dolls. Dollis. Dolls. ‘Dolls. Dolls .|Dolls. | ons. Dolls .| Dollis. | ous. | paris: Dolls.| Dolls. 

Maine: 2.2... 59. 50] 53. 90) 60. 50} 80. 08)/100. 50) 84. 50)109. 76 103. 20|106. 75/105. 00) 81. 20/137. 25/105. 75| 92. 40 
| N.Hampshire.| 63. 24) 53. 20| 56. 26) 66.78)! 85.32} 82.80) 63.70) 75.60] 86.40) 67.20] 80. 42| 73.00] 83. 19] 78.00 
' Vermont. .... 54.99) 55.00) 48.51) 58. 24)) 57. 60) 54.52) 69.00) 60. 16] 69. 58) 55. 55] 63. 62) 48. 93] 68. 20] 58. 48 
_ Massachusetts | 75. 40| 66. 50) 67. 62) 71. 54)! 69.30] 88. 29] 68. 16) 84. 49] 81. 48] 74. 10/100. 80) 80.75} 98.76] 87.49 
| Rhode Island.| 67. 20) 65.12) 71.40) 91. 50)| 91. 14,123. 00/102. 50 104. 12/111. 25] 86. 40 102. 33/129. 00/100. 00] 93. 83 
Connecticut ..| 66.33) 56.16) 55.61) 67. 68|| 76. 14| 67.16] 74.88) 69.12) 83.72] 70.56] 77.00] 72.00) 99. 61] 87.49 

New York. ...| 50.50) 42. 66) 37. 24) 42. 66)! 55.38) 38.94) 49.84) 50.22) 49.00) 51. 45] 55.86] 61.50] 60.00] 48.96 

New Jersey ...| 55.08} 54.60) 46.97) 56. 96|| 50.15] 80.52} 68.31) 70.15] 69.75] 79.20) 88. 80} 64. 08] 73. 80] 68.25 
| Pennsylvania.| 55. 46) 42. 00 39.42] 44. 80|| 47.12) 47.31) 56.42) 57.24) 58.50) 53.58) 58.96) 57. 60| 50.70) 45.76 
N. Atlantic .| 56. 44) 56.66) 43.44) 50.07|| 58.90| 52. 42| 61.33) 61.23| 62.97). 62.01| 64.98] 70.60] 67.35] 58.16 
——$—_— =I i ‘i i ‘———— ———— ] —__— 
|  Delaware..... 51. 59) 45. 44) 32. 94) 39.44) 42.90) 40. 29) 47.04 44. 52) 54. 87| 57.23) 64.38) 68.00) 69. 11] 61.80 
-  Maryland..... 46. 86) 44.73] 36.04) 40. 70|| 46.20) 41.60) 42.00) 50.49] 55.10) 52.08] 57.00] 56.97] 52.80) 51.31 
® Virginia...... 38. 64) 38.19) 35. 51) 42. 92)) 52.54) 43.50) 53.76, 45.65) 47.04) 50.25] 54.39) 63.37) 64.40) 56. 84 

W. Virginia...) 43.68) 36.92) 37.40) 44. 46|| 44.20, 48.96) 52.80, 54.54) 51.04) 59.17] 66.41] 71.41) 66.64] 61.63 
_ N.Carolina...| 52.20) 46.80) 41.40) 44. 20|) 46.08) 42.88) 49.58, 54.60) 52.36) 55.50) 68.65] 60. 84 59.92] 64.96 
_  §. Carolina....| 73.32) 53.60) 55.08) 70. 29)| 77.00) 66. 24) 84.24) 88.88] 85.49] 86.10) 77.00] 89.11) 97.78] 94.50 

Georgia. ...... 80.19} 55. 80| 54.60) 54. 60|| 67.84) 52.20) 68.62 74.90] 72.80) 84.70) 83.00) 85.80] 81.00] 86.10 
Florida....... 125. 43) 62.10) 67.16) 88. 50|| 79.98 109. 80/103. 32 131. 58) 90.00) 93.50) 76. 00/112. 00/114. 00} 90. 00 
; S. Atlanitic..| 46 95) 41.99) 38.62) 46.37|| 51.27) 47.11) 54.08) 54 97 54 65 57.99] 62.57] 67.48} 66.10} 62.31 
ae 51.00) 39. 22) 35.10) 38.25] 45 90) 41.36) 50.63) 46.06) 49.14) 52.80) 51.68) 59. 29) 52.08} 41. 82 
| Indiana...... 44. 66| 34. 50 34.72) 37. 23)] 27.90) 41.41) 50.16, 41.85) 46.40) 50.73) 56.55) 47.88] 49.40] 42.00 
Illinois. ......| 45.60) 41.08) 36.54) 43. 20! 32.55) 49.56) 51.84) 50.76] 50.25! 60.14) 62.64) 58.93] 55.51] 44.25 

rho Ce -| 48.50) 38.25) 29.82) 31.98|| 55.08) 29.52) 38.22) 35.09] 37.52] 32.30] 40.50] 41.76] 36.75) 32.55 
Wisconsin. ...| 43 61) 35.70 33.00, 34. 96|| 50. 25) 37.95) 33. 64 35. 28) 42.16) 29.10) 40.95) 48.00} 38.76] 36.10 
; 

4 : : i : : . 48} 35.00} 42.00) 45. : 2 

Nebraska..... 54.81) 34.44) 32.40) 39.01]! 34.65) 36.99) 41.60) 31.20) 34.41! 45.24) 51.10} 42.90) 46.80] 50.40 

Kansas....... 61.75] 48.64! 37.17] 42.92]| 27.04) 62 10; 49.30) 44. 80) 55. 89) 55.30) 57.20) 66.40) 62.41) 51.30 

N. Central 

W.of Miss. 

River.....| 48.95) 39.28) 34.21) 36.83) 33.08) 38.53) 43.58, 36.45) 41.36) 42.89] 49.42) 49.89) 49.55] 45.58 
Kentucky....| 40.60 34. 50| 35.28) 38. 19|| 30.45] 42. 40 49.64) 45. 65| 45.051 50.02} 60.00) 50.21 58. 88] 57.05 
Tennessee. ...| 41.18} 36.72) 33. 28] 36. 54|| 39. 56] 39.68) 42. 24) 44. 02] 46. 40} 49. 60] 64.59] 56.79] 53. 27] 52.00 
Alabama. .... 72. 72| 63.19] 53.95} 58. 24|| 73.03] 46.50] 64.32] 60.39] 70. 40] 69.75] 95.00} 80.73] 78. 41] 75. 22 
Mississippi... .| 71.76} 60.90} 52. 80) 64. 38|| 71.30] 63.48] 72. 16] 69. 70] 93. 50] 73.95] 83. 67] 84. 62] 82. 67| 79.89 
Louisiana. ...| 79.90} 53.55) 54.94] 54. 40|| 60. 60) 53.30) 45. 50] 63.70] 58. 24] 46.50] 60.33] 75.46] 68. 25] 49.50 

Me Pexas. 2.2... 122. 72] 67.90 58. 88/] 67. 50) 56. 10) 58.96) 66. 96] 59.52; 66.99] 76. 64, 69.58] 53.00) 56.10 


76. 44] 66.52] 60.00 
70. 53} 64.39] 71.39 


67. - E : : ; 
48. 10|| 57.96] 48.96] 55.30! 57.75] 47. 45] 53.60] 63. 68 


Montana.....|......| 71.07| 63.24] 75. 40)|114. 61) 76. 50| 77. 44| 87. 23| 70. 80) 92.72] 75.00) 96. " 91. 80)102. 00 
Wyoming....}...... 69. 56} 62. 22) 86. 94||112. 40) 65. 27] 95.19] 99. 82] 95. 20) 74. 75/148. 00/104. 33/100. 80| 82. 00 
Colorado......}.... -| 65.57) 46.41) 64. 31/108. 00) 51.00) 87.00} 58. 83] 91. 20) 56.25] 99.00] 75.00) 91. 20) 55.00 
WN. Mexico. -- <]...-.- 63.00) 53.25) 54.18} 59.00) 58.32) 73.08) 48.36] 66.75)108. 90} 96.00] 90.00) 86.00} 49.00 
Ue ee ee 46.08) 42.24) 61.16) 68.40) 70.65) 83.19] 65.76] 56.76) 82. 50) 65.00] 88.00) 77.40) 83. 80 
Nevada... .... 186. 16) 92.15] 60. 99/105. 12/128. 31/133. 56) 81.90) 85.15] 98. 40/122. 50)180. 00} 90. 00/153. 00/120. 00 
Lik a el a 68. 60} 58.30} 69.00} 90.72] 55.13] 73. 60| 87.57] 67.20) 71.75] 75. 43| 78.00) 96.00] 92. 29 
a --2---}| 60.00) 52.80) 58. 08}| 71.37] 51.68) 52. 20) 67. 20] 65.32) 72.24} 75.00) 80.39] 79.90) 95. 64 
Oregon..... -|_75. 48) 60.95) 43. 68) 54. 06]! 63.00) 56 65) 53.50) 51.33] 66.00) 56.56] 70.00] 67.33] 96. 00] 73.50 
Cc fornia. (111. 36] 72.72) 45.36) 70. 15]| 77.77] 68. 44] 85. 80) 86. 43/110. 55) 92. 50/130. 50} 82. 39/100. 10/110. 50 

Far Western|108. 78] 68.61) 48.52) 64. 31|| 84.78] 60.17| 74. 42; 69. 46) 82. 56) 73.42) 93.09) 79. 48 92. 90 85. 54 


United States.| 51.00) 42.95] 37.19) 42.12)| 50.27] 45.22) 51. ” 49.96) 53.67) 52.29) 58. 86) 60.50) 58.59) 52.35 
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_ Average farm price of potatoes per bushel in the United States. 


Price December 
1, by decades. 


. 


State, Territory, 


Price December 1, by years. 


Price bimonthly, 1910. 


or Division. [iS | 8/8/38 ee ee 

7 |Z |Z | F | 1901 [1902|1903]1904|1905|1906/1907|19081909] 2 | A | | | | 

elelels ela/a/#leis 

SAW BS |p Bi/<|/5}4/o]}A 

Cts.| Cts.| Cts. Cs, Cts. | Cts.) Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts. 
Maines! 2e.0.st- 50} 55] 55 67| 65| 56] 48] 61| 50} 56] 61| 47] 44] 30! 22} 53] 40] 42 
New Hampshire...} 51] 56] 58 63 79| 69| 65] 56] 72! 60} 67| 73| 64] 65] 47| 37] 80] 55| 52 
Vermont.......--. 39} 50] 49] -52} 64) 58} 50] 47] 71| 55] 53] 67| 44| 48! 37] 23| 65] 48| 45 
Massachusetts... 65} 70} 69} 73} 90] 81] 71] 71) 84] 65] 84] 85| 79] 75| 57| 53] 85| 75] 70 
Rhode Island...... 70| 74| 70! 75| 93] 75] 82} 76] 89} 80] 93] 86| 80| 76| 66] 58] 88| 70| 69 
Connecticut....... 67| 72| 67} 72| 94 73} 78} 72! 91| 72| 77} 90] 83] 83] 70| 48! 85| 70] 70 
New York........ 50} 54) 49} 54/ 71| 59} 56] 54} 70) 49| 57] 75] 50} 52} 35] 28! 65) 58| 48 
New Jersey......-. 68} 70] 61] 64} 85] 61] 69] 61] 75] 66] 74] 89] 82| 76] 75] 60| 60] 65| 65 
Pennsylvania......| 59] 56] 54| 56] 76) 57| 62| 54] 65] 57] 67} 80} 65! 63] 54] 39] 61| 57| 52 

N. Atlantic...... 53. 6/56. 6/53. 3/56. 7| 73. 6/61. 4/59. 6/54. 5/68. 6/53. 8/62. 3/73. 7/56. 2/55. 5/41. 9132. 1/63. 1154. 7/50. 6 
Delaware.........- 67] 64} 54/ 58} 78] 51} 56} 53| 59) 59] 65] 83| 72] 73| 62| 50] 48| 52! 60 
Maryland........- 66} 63} 53] 55] 77} 52) 60} 51) 58] 56] 60] 74] 66] 61| 55| 46] 51] 53] 54 
Wirpiniaxe.t2222-. 56] 57; 53] 58} 74) 58) 64] 55| 56] 67| 68] 72| 70] 73| 72| 60] 54} 58| 58 
West Virginia. .... 56] 52) 55] 57| 85] 51} 66] 54] 58} 61] 80] 85| 68| 73] 59| 45! 65| 70| 67 
North Carolina....| 60] 65] 60} 65) 72] 67| 74| 70| 68| 74] 78| 77| 81] 85| 95] 87] 59| 67| 73 
South Carolina....| 94] 80] 81] 99] 110} 96] 104} 101).103| 105] 110] 110] 115] 112] 130] 108] 89] 98] 108 
Georgia 110| 100} 110] 100] 115] 120} 116] 104] 101] 105 
Florida 110} 95] 135] 120} 135] 130}....| 130} 108} 100 
South Atlantic . .|62. 6|60. 5]57. 3163. 7] 81. 2/60. 7)69. 9162. 0/64. 5/69. 0/73. 7/81. 6/75. 179. 9177. 1}62. 6|64. 5|65. 1|66. 3 
Ghia Neck oooh. 60] 53) 54] 51/ 85] 44) 61] 47| 63| 48; 68| 77| 56| 58| 42! 30] 62| 72| 51 
Indiana ~ 405 /c2-¢ 58} 50} 56] 51) 90) 41) 66] 45] 58] 57) 65| 84| 52| 55| 44! 35] 60] 70! 50 
MUONS. aeclco ces. 60} 52] 58} 54/ 93) 42) 72] 47| 67| 62| 72] 83] 61] 65] 55| 44! 65] 75| 59 
Michigan.......... 50} 45] 42} 39] 68] 41/ 49] 29) 56] 34] 45] 58] 35| 33] 22] 15] 50| 55| 31 
Wisconsin......... 49} 42| 44] 38] 67} 33] 58} 28) 62| 30] 45] 60] 38] 35| 27| 18] 63] 67| 38 
N.C. E. of Miss. 

Rivers. scecck 5. 8/48. 7|50. 5/44. 1] 73. 5/39. 1/58. 7]35. 5/61. 1/41. 9]54. 5167. 6]44. 4/44. 1/33. 2/24. 1/58. 4/65. 0/41. 2 
Minnesota.......-. 49} 36] 39] 37] 67| 31| 61| 29] 50! 37| 41 29} 23] 65] 85| 64 
A ee ae 45] 44) 48] 44] 94) 34! 75] 28] 49] 43) 55 56| 41] 76} 92| 60 
Missouri........... 57] 48] 49! 53] 106] 35) 76| 48| 55| 57| 72 70} 63} 59} 70| 68 
North Dakota.....|....].... 40| 36} 49| 33] 48] 32] 38} 46] 62 49} 39] 70} 100] 91. 
South Dakota.....|....|-... 49} 39! 85| 44| 54! 30| 38] 35] 50 67} 57| 115] 100] 85° 
Nebraska......-..- 63} 41) 54] 47} 105] 27| 65} 26| 37] 52) 70 61} 50} 90} 100} 84! 
ADSES\ cs cpncestee 65} 64] 63] 58} 104] 45] 85] 56] 69] 70| 88 85} 76} 83} 97| 90 
N.C. W. of Miss 

Riverse.c casks 2. 8/45. 1/49. 3/45. 3] 81. 8/34. 5/68. 6/33. 0/49. 1|47. 8]58. 962. 6/53. 8156. 2/53. 9/44. 3/75. 6/90. 1/71. 3 
Kentucky......... 58} 50/ 56] 57] 87) 53} 68] 55| 53] 61) 75 62] 57| 56] 62) 62, 
Tennessee.......-: 58} 51| 52] 63] 86] 64} 64! 62| 58] 62) 76 80} 77] 59] 63) 65 | 
Alabama.......... 101] 89} 83] 91) 109] 93) 96] 99] 8s| 93] 100 115] 97} 89] 95) 94 
Mississippi........ 92] 87| 80] 87} 115] 92] 88] 85] 85] 87| 93 125] 102} 92] 95) 94 — 
Louisiana. . 94] 85] 82| 85) 101} 82| 91| 91| 91/ 75] 90 100] 75] 67| 78| 90 
exAN WG Jc: 118] 97| 87| 92| 125] 85) 88] 93] 93| 87] 105 115] 95} 95] 115] 110° 
Okinnoma! 2654 Me.iled le 90} 125] 71| 93] 76| 85] 77| 100 104} 90} 73] 110) 100 
Arkansas.........- 85) 73] 62] 74] 126] 68| 79} 75] 73| 67| 91 105} 86] 74] 80, 85 
South Central. . .|66. 9]60. 2/61. 3/73. 9|108. 1/69. 1|79. 2/74. 0/73. 6/73. 0/90. 2/88. 9|86. 3/93. 9|94. 4]80. 8}73. 1]85. alsa.4 
Montana... st sertess! 69} 62] 52} 73} 50] 44] 61| 59) 61] 50 58] 42} 65) 90] 85 
Wyoming.........|-... 74} 61} 63| 100| 61] 57] 62! 56] -65| 74 80] 65] 88} 94] 82 
Colorado.......-..|--.- 83} 51) 59] 90} 51| 60| 37] 57] 45] 66 48} 30| 65] 76] 55 
New Mexico.......|.... 84| 71] 86] 118} 81] 84] 78} 89] 90] 96 110} 100] 86| 120} 104 
igh 33) J. Se 48} 44| 44] 60] 45] 47| 48} 43| 50] 65 55] 36} 75] 58| 59 
Nevada........... 179} 95} 57| 72| 91] 63| 70| 65} 82] 70] 90 110} 90} 97] 100} 80 
ESTE sh fe ie a a PS 70| 53] 50| 84] 37] 46] 63| 48] 41| 52 47} 40| 63] 76| 65 
Washington.......|...- 50) 44) 44) 61) 38) 36) 56) 46) 56) 50 47; 40) 60) 64) 73 
Orexon. 26.025.. 68] 53] 48] 51! 70} 55/ 50! 59] 60] 56] 56 58} 50} 65] 80| 70 
California.......... 96] 72| 56] 61] 77| 58} 66] 67| 67| 74] 90 72} 80| 75| 76) 85 

Far Western... . .|95. 0|66. 1/52. 0/54. 0 76 UDR SPAS See 57. 3/48, 2/68, 0/76. 1/71. 9 

United States. . .|54. 9/52. 9/50. 8149. 9} 76. 7|47. 161. 4/45. 3161. 7/51. 1/61. 8/70 6)54. 9,56. 247. 437, 4/64. 9167. 8.55.5 
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Wholesale prices of potatoes per bushel, 1897-1910. 
Chicago. Milwaukee. St. Louis. Cincinnati. 
Date. Per bushel. Regine Per bushel.a 
Low. | High. | Low. | High. | Low. | High. 
Cents. | Cents. | Cents. | Cents. 
es satis icine nm aicinin nennnaam 15 100 21 65 | $0.90 
(lle o ol Soke DSRS SS tae ee Se 25 90 30 8 2325 
Cl) leah Ee = Se 15 90 25 75 1.10 
it ee 8 ee ee eee 20 80 27 54 va2 
LoD soet 2.58 ie gi eS ee 25 185 18 140 . 30 
Co ee oe deg SEAS SE ord pee oe ee ee eee 41 105 - 90 
Jol SS Sct ee eee 35 90 40 125 1.20 
1 SS BS ee eee 20 120 36 125 1. 20 
DE ie. LAS ee 10 70 27 175 25 
Ce | Se eee 25 87 35 125 45 
1907. 
PEMUDEM REN a isc 2 Jecnksecccsioe case 25 45 43 53 -45 
Lt es Se Se 25 45 51 56 . 48 
iS 2S ee 25 45 43 55 . 50 
woot loge. 5) eee eee 25 60 63 68 . 40 
US Ae a Se ee ee 40 70 74 75 .70 
OSS = a See ee 30 70 60 78 . 60 
LU aes ho Ne ee 35 90 50 125 325 
OS st gp tone SOS aE SS Oe Soe 30 90 60 95 - 70 
OOS eae 45 75 45 72 . 60 
PRE e weno miata < docce5sacceses 40 75 55 70 - 50 
Oth io ie a ee 40 65 53 65 - 50 
Creat) 2S aa ee 40 65 55 64 -50 
DS 25 90 43 125 - 25 
1908. 


a> 
bo 


Rie tale 60 : 
. ho ES ae ee 60 88 80 93 aap 
DS ee 70 95 89 98 - 85 
ao let So: See eo ee 70 115 92 108 - 95 
2c 0 3 ES eee 80 135 85 102 95 
‘6.2. Se eee 30 105 40 140 - 90 
NET tar ws ern aa Sim nl 20 100 40 110 - 50 
Ree Neste tanec cele a anese cee 40 90 35 62 .70 
_ 2 Shee Be eee ees 45 65 45 72 55 
iil 6 3 Ee eee 40 60 42 56 55 
Dee an Ss ASE See Ss 30 50 40 52 . 30 
<2 ee eee 30 50 40 50 . 30 
ET a i a i ee ee 15 150 20 135 35 140 30 

1910. (0) 

2 2a Be e/alcninre aia essraas 40 54 25 55 49 62 35 
MTR Wie areata soci mcs cost eve cee 30 48 25 50 39 50 40 
LD En Se ee ee eee 20 46 26 45 34 47 30 
USLC UR = Sn ee ee ae a ne 15 31 18 35 23 35 30 
CRS See SS SCR See ee ee 16 34 18 35 32 38 «30 
OEE as oS See 10 28 12 35 55 100 30 
CE APS ee eee 10 72 12 75 45 724 - 30 
SES: oN ee 60 98 55 100 50 80 -55 

CURT TEEPE CS Sa ae 50 98 45 105 50 80 : 
_._ DETR. ete ee ee eee 35 74 30 70 46 60 . 55 
UOT MTETD ii SSeS ae ae ne 34 50 30 55 48 54 45 
LL) DE ee a eS eee ee oe 30 48 30 55 47 53 40 
PE eee oS San 10 98 12 105 23 100 30 


a Per barrel for 1897-1899 and 1902-1904. > Fair to fancy. 
1—70797°—ysBx 1910——36 
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Average farm price of potatoes per bushel, on the first of each month, 1909-10. 


North South N. Cen. N. Cen. South 
United | Atlantic | Atlantic | States East |States West| Central | Far West- 
5 States. States. of Miss. R. | of Miss. R. States. r 


SN Oe Oe ee ee eS ee 


Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cis. | Cts. | Cts. | Cts. | Cts. | Cts. | Cis. 
56.0 | 72.0 | 54.8 | 74.5] 79.1 | 83.2 | 45.8 | 69.4 | 56.6 | 64.1 | 89.8 | 92.1 | 60.7] 66.9 
56.2 | 73.3 | 55.5 | 75.4 | 79.9 | 77.6 | 44.1] 70:6 | 56.2 | 66.9 | 93.9 | 87.9 | 62.1] 73.6 
54.6 | 80.0 | 52.6 | 77.2 | 83.1 | 90.3 | 40.2] 77.1 | 56.7 | 72.3 | 99.6 |118.2 | 62.5] 83.5 
47.4 | 86.3 | 41.9 | 82.8 | 77.1 | 96.5 | 33.2] 83.2 | 53.9 | 81.9 | 94.4 |117.6 | 57.3] 91.1 
38.4 | 97.3 | 34.0 | 93.6 | 66.2 |101.3 | 23.2 | 97.6 | 44.8 | 94.2] 85.6 |119.5 | 48.3 | 100.5 
37.4 | 97.7 | 32.1 | 91.4 | 62.6 | 99.9 | 24.1 | 94.1 | 44.3 | 99.6] 80.8 |113.4 | 48.2] 115.0 
40.1 | 91.0 | 33.6 | 91.2 | 65.4 | 94.5 | 27.1 | 79.5 | 50.1 | 91.8] 74.9 | 93.0 | 52.0] 115.1 
AUIZUSE Se = om: 64.9 | 85.1 | 63.1 | 89.1 | 64.5 | 79.6 | 58.4] 77.9 | 75.6 | 76.8} 73.1 | 77.9 | 68.0 | 110.9 
September....| 72.9 | 71.5 | 65.2] 77.6] 63.8 | 76.7 | 69.7 | 59.9 | 90.6 |] 65.3 | 79.8 | 84.2 | 79.0] 81.1 
October. = 2... 67 8 | 64.3 | 54.7 | 65.3 | 65.1 | 78.0} 65.0] 54.0 | 90.1 | 61.9] 85.4] 91.8] 76.1] 69.1 
November....| 55 7 | 57.8 | 45.5 | 58.5 | 65.6 | 76.7 | 43.4 | 47.2 | 74.4 | 56.2 | 86.5 | 89.0| 72.9] 58.0 
December. .... 55.5 | 54.9 | 50.6 | 56.2 | 66.3 | 75.1 | 41.2 | 44.4 | 71.3 | 53.8 | 84.4 | 86.3 | 71.9] 57.6 
Average yield of potatoes in countries named, bushels per acre, 1900-1909. 

: Russia, Hun- United 

Year. eset Euro- te qg | Austria.¢ gary |France.b| King- 

> | pean.a g proper.a dom.} 
ISU op codeoss occ bins AOC ee 80.8 104.7 187.5 149.0 131.6 126.0 140.7 
Lt 11 Lane eee ree oe” ee 65.5 92. 2 218.1 155.8 126.8 115.6 216.9 
TOE os Same == ch oor sce eee ce 96.0 107.5 199. 4 152. 4 113.3 114.1 183.7 
LO ea oS Cee cielo ain ee ee 84.7 91.1 197.0 126. 2 125.0 120.2 166.1 
AGAR Saad = = ee + See ee 110. 4 88. 4 164. 2 126.1 86. 2 123. 4 195.6 
AONB i= ocr e an = bares « SS asad 87.0 106. 6 216.7 182.5 126.8 142.5 218.8 
IGOG:. 532 seo 8. tt eee ees 102. 2 94.9 193.3 158. 4 128.7 99.5 192. 2 
11 1; (5 Sea ee ieee eee ere Sees 95. 4 102. 4 205. 3 173.2 126.6 107.7 171.0 
be oe ae eee pany Seen Rees Ses Lae aes 85.7 102.9 209. 2 154.0 96. 6 163.7 231.1 
US a eee SM Sip fern etapa SPS ae 94.4 111.5 208.9 157.3 125.2 160.3 222.1 
| 200.0 151.1 118.7 133.8 193.8 


Average (1900-1909)....... 92.0 | 99.9 


@ Bushels of 60 pounds. b Winchester bushels. 
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Acreage, production, value, prices, and exports of hay in the United States, 1849-1910. 


Chicago prices No. 1 timothy 


= r ton, by carload lots. 
een — a = Domestic 
age farm | » = suet 
Year. | Acreage. | yield | Production.| price | “"heot. | December. |@ay of follow-| Jos ad 
per per . : ing year. | Year! 
acre. ton panning 
Dec. 1 July 1. 


Low. | High. | Low. | High. 


Dolls. | Dolls. | Dolls. 
1866.....- 1.33 ; 
aos 1.31 | 26,27 
Abe 1.21 | 26,142,000 | 10.08 | 263,589, 000 
et 1.42 | 26,420,000 | 10.18 | 268,933, 000 
ete 1.23 | 24,525,000 | 12.47 | 305,743, 000 | 
pa 1.17 | 22,239,000 | 14.30 | 317,940,000 | 
poe 1.17 | 23,813,000 | 12.94 | 308,025,000 _ 
pointe 1.15 | 25,085,000 | 12.53 | 314, 241,000 | 
aes on 1,15 | 25,134,000 | 11.94 pineal 
1.19 | 27,874,000 | 10.78 | 300,378,000 | 
1.22 | 30,867,000 | 8.97 | 276,991,000 |------J7-- 2. 
1.25 | 31,620,000 | 8.37 | 264,880,000 "9. 50 
1.47 | 39,608,000 | 7.20 | 285,016,000 | 8.00 
1.29 | 35,493,000 | 9.32 | 330,804,000 | 14.00 
1.23 | 31,925,000 | 11.65 | 371,811,000 | 15.00 
1.14 | 35,135,000 | 11.82 | 415,131,000 | 16.00 
1°13 | 38,138,000 | 9.73 | 371,170,000 | 11.50 
1.32 | 46,864,000 | $.19 | 383,834,000 | 9.00 
1.26 | 48,470,000 | 8.17 | 396,139,000 | 10.00 
1.12| 44,732,000 | 8.71 | 389,753,000 | 11.00 | 12.00] 10.00] 12.00] 13,390 
1.15 | 41,796,000 | 8.46 ) 353,498,000 | 9.50 | 10.50 | 11.00] 12.50] 15,878 
‘10 | 41,454, 440, 14.50 | 17.00 | 21.00] 18, 
1.21 | 46,643,000 | 8.76 | 408.500,000 | 11.00 | 11.50 | 10.50| 11.00] 21,928 
1.26 | 66,831,000 | 7.04 | 470,394,000 | 9.00| 10.00] 9.00|14.00| 36,274 
1.19 | 60,198,000 | 7.87 | 473,570,000 |" 9.00 | 10.50] 12.50] 15.50] 28,066 
1-19 | 60,818,000 | 8.12] 494,114,000 | 12. 50 | 15.00 | 13.50 | 14.00 | 35,201 
-18 | 59,824, -20 | 490, 428, 1.00 | 11.50 | 12.00 | 13.50| 33,084 
1.33 | 65,766,000 | 8.68 | 570,883,000 | 10.00 | 10.50 | 10.00] 10.50] 54,446 
1.14 | 54,874,000 | 8.54 | 468,578,000 | 10.00 | 11.00 | 10.00 | 10.25] 47,117 
1.06 | 47,079,000 | 8.35 | 393,186,000 | 12.00 | 12.50] 11.50| 12.00] — 59,052 
1.37 | 59,282,000 | 6.53 | 388,145,000 | “8.00 | 8.50 | 8.50| 9.00 1,658 
‘665, -62 | 401,391, 8.00| 8.50] 9.50]10.50| 81,8 
eed 1.55 | 66,377,000 | 6.00} 398,061,000 | 8.00| 8.25| 9.50] 10.50] 64,916 
7g Gee 1.35 | 56,656,000 | 7.27| 411,926,000 | 10.50 | 11.50 | 10.50] 12.50] 72,716 
LES 1.28| 50,111,000| 8.89! 445,539,000 | 11.50 | 14.00 | 12.50] 13.50] —_ 89,364 
fs ie 1.28 | 50,591,000 | 10.01 | 506,192,000 | 13.00 | 13.50 | 12.50 | 13.50| 153,431 
hares 1.50 | 59,858,000 | 9.06 | 542,036,000 | 12.00 | 12.50 | 13.50] 15.00] 50,974 
B 1903...-.. 1.54} 61,306,000 | 9.08 | 556,377,000 | 10.00 | 12.00 | 12.00] 15.00] — 60,730 
iG 1.52 | 60,696,000 | 8.72 529,108,000 | 10.50 | 11.50 | 11.00| 12.00] — 66,557 
ii 1.54| 60,532,000 | 8.52 515,960,000 | 10.00 | 12.00 | 11.50] 12.50] 70,172 
Sime 1.35 | 57,146,000 | 10.37 | 592,540,000 | 15.50 | 18.00 | 15.50} 20.50] 58,602 
roe 1.45 | 63,677,000 | 11.68 | 743,507,000 | 13.00 | 17.50 | 13.00] 14.00] 77,281 
Lae 1.52 | 70,798,000 | 8.98 | 635,423,000 | 11.50 | 12.00 | 12.00 | 13.00] 64, 641 
Coty 1.42 | 64,938,000 | 10.62 | 689,345,000 | 16.00 | 17.00 | 12.50] 16.00] 55,007 
WE 1.33 | 60,978,000 | 12.26 | 747,769,000 | 16.00 | 19.00 |.......|.....-.|..---2-++- 


a 2,000 pounds. 


+ 2,240 pounds. 


¢ Census figures. 
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Acreage, production, and value of hay in the United States, 1910. 


F Farm * : Farm 
State, Territory, Produc- State, Territory, Produc- 
or Division. Acreage. | “tion. ho L or Division. Acreage. | “tion Bieri ony 
Acres. Tons. Dollars. Acres. Tons. Dollars. 
Maines 2c. too So 1, 400, 000 | 1,750,000 |22, 400,000 |; South Dakota...} 510,000 408,000 | 2,897,000 
New Hampshire. -} 640,000 768,000 |12,134,000 || Nebraska........ 1,500,000 | 1,500,000 | 13,350,000 
Vermont... e:2280 930,000 | 1,256,000 |15, 574,000 || Kansas........... 1,792,000 | 2,061,000 | 16,076,000 
Massachusetts... .. 590, 000 755, 000 |14, 420, 000 a 
Rhode Island....-. 63, 000 74,000 | 1,450,000 N.C. W. of 
Connecticut....... 490, 000 662,000 \12, 578, 000 Miss. R. .|11,198,000 |12, 270,000 |109, 949, 000 
New Yorki:.. 22.3 4,811,000 | 6,351,000 |87, 009, 000 [ee a PS 
New Jersey......- 437,000 | 656,000 |11, 939,000 || Kentucky........ 500,000 | 645,000 | 8,450, 000 
Pennsylvania. ..-- 3,212,000 | 4,433,000 |66, 495,000 || Tennessee........ 455, 000 637,000 | 8,536,000 
Ce UNE Le 120, 000 172,000 | 2,270,000 
N. Atlantic. .|12,573,000 |16, 705, 000 |243,999,000 || Mississippi... -.--- 100, 000 142,000 | 1,732,000 
————_ | ——————— | ——————|| Louisiana. ..-...- 25, 000 44,000 506, 000 
Delaware......... 77, 000 110/000" | 1; 628,000" || Dexassai20 > 0255-3 618, 000 711,000 | 8,532,000 
Maryland........- 291, 000 393,000 | 6,052,000 || Oklahoma....... 900, 000 945,000°} 7,938,000 
- Varpinia ects oot aee 475, 000 565,000 | 8,192,000 |} Arkansas........ 210, 000 284,000 | 3,124, 000 
West Virginia... -. 675, 000 810,000 |12, 150,000 0 a 
North Carolina....| 175,000 262,000 | 3,825, 000 S. Central. .|2,928,000 | 3,580,000 | 41,088, 000 
South Carolina... 67, 000 84,000 | 1,344,000 es 
Georgia sss nose e 87, 000 122,000 | 2,001,000 |} Montana......... 600, 000 840,000 | 10, 500,000 
Blorida fs 25-28 19, 000 25, 000 425,000 || Wyoming........ 300, 000 720,000 | 9,000, 000 
ee a  eoloniton eee -| 700,000 | 1,400,000 | 15,120,000 
S. Atlantic. ./1, 866,000 | 2,371,000 |35,617,000 || New Mexico. .... 194, 000 407,000 | 4,680,000 
SSS iS art 3 pe 116, 000 244,000 | 3,172,000 
Ohiose see 2,840,000 | 3,948,000 |49,350,000 || Utah...........-. 380,000 | 1,140,000 | 10, 260,000 
indiana. eee coe 2,100,000 | 2,730,000 |32, 487,000 |} Nevada.......... 231, 000 785,000 | 8,478,000 
Winoiss2 ease ast 2,795,000 | 3,717,000 |44, 604,000 || Tdaho........-... 491,000 | 1,473,000 | 13, 257,000 
Michigan.......... 2,592,000 | 3,370,000 |45, 832,000 |} Washington...... 388, 000 815,000 | 12,796, 000 
Wisconsin......... 2, 260,000 | 2,260,000 34,126,000 || Oregon.........-. 439, 000 922,000 | 11, 156, 000 
| —_————_—__————_|| California........ 700,000 | 1,281,000 | 12, 298, 000 
N. C. E. of | 
Miss. R- ..|12,587,000 |16,025,000 |206,399,000 Far West- 
ern ee 4,539,000 |10, 027,000 |110, 717,000 
Minnesota......... 908, 000 908, 000 | 8, 263,000 = [S[S]S= |—| —————S=_ = 
Powaees. = ses oe 3,600,000 | 3,780,000 |36, 288, 000 United 
Missouri. .(22.5-21 2,700,000 | 3,510,000 |32, 292, 000 States. ...|45,691,000 |60, 978,000 |747, 769,000 — 
North Dakota.....} 188,000 103, 000 783, 000 
Average farm price of hay per ton, on the first of each month, 1909-10. 
5 North South N. Central | N. Central South 
ee Atlantic Atlantic | States East | States West} Central pin 
: States. States. of Miss. R. | of Miss. R. States. : 
Month. 
1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. 
Dollis. | Dolls. | Dolls. | Dolls. | Dollis. | Dolls. | Dolls. | Dolls. | Dolls. | Dolls. | Dolis. |Dolis. | Dolls. 
January. .2--- 11.37 | 9.09 |15.61 ]12.98 |13.98 |12.59 |11.31 | 8.54 | 7.75 | 5.98 |11.28 | 8.76 |11.49 
February....- 12.35 | 9.27 |16.10 |12.99 |14.96 |12. 49 [12.12 | 8.69 | 9.41 | 6.12 11.97 | 8.63 |12.34 
Marches 12.71 | 9.47 |17.21 {13.15 |15.52 |12.57 |12.77 | 8.85 | 9.18 | 6.28 |12.33 | 9.10 }12.19 
Atprils 22 522 12.73 | 9.65 |17. 52 |12.89 |16.30 |12.75 |12.89 | 8.93 | 8.60 | 6.74 |12.61 | 9.38 |12.38 
AVE cet eS 12.21 |10.12 |17. 49 |13.16 |15.73 |12.91 |12.00 | 9.34 | 7.93 | 7.36 |12.30 | 9.48 12.07 
June........:./11.80 |10. 70 16. 26 |13. 57 |15. 27 {18.05 11.87 |10. 21 | 7.91 | 7.79 |12. 30 9.72 |11. 47 
Joly ee see 11.71 {10.50 {16.31 |14.01 |15.13 |13. 20 |11.87 |10.00 | 8.06 | 7.41 |11.62 | 9.30 |10. 78 
ATPUST oS locas 11.29 | 9.74 |13.91 |13.83 |14.70 |13. 21 |12.14 | 9.13 | 8.49 | 6.42 |10.85 | 8.89 |10. 47 
September..../11.87 | 9.67 |14.51 |13. 71 |14.62 |13.07 |12.94 | 9.27 | 8.88 | 6.27 |10.96 | 9. 44 |11. 22 
October....... 11. 82 10.03 |14. 70 |14. 44 |14. 69 |13. 22 |12.83 | 9.55 | 8.89 | 6.47 |11.10 | 9.93 |10.74 
November... ./11. 96 |10.35 }15.01 114.67 |14.56 |13. 43 |12.98 |10.07 | 9.00 | 6.78 {11.22 |10.08 |10.75 
December. .... 12. 26 |10.62 |14. 61 |15.12 |15.02 /13.87 |12.88 |10. 44 | 8.96 | 6.81 |11.48 |10. 92 |11.04 
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Average yield per acre of hay in the United States. 
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88 ST 


€8°GI | PLIST | 28°1T | 68°21 | SSI | PP OL | 8h'8 


SL°1L | :60°TL | 82°42 | 22 °8 98°8 
OL‘ST | OTST | OO'9T | OF OT | OL TT | OT‘TT | 09°6 | 00'S | OF IT | 00°6 | SZ°L | 68°L | OGL | 16° 
09ST | OZ‘ | OS ‘ZI | 06ST | OF FI | OO'ST | OP IT} G2°8 | OS ZT | GEOL} OL°L | 606 | €6°8 | 0&'8 
00'ZI | OS TL | OS ‘OL | 00 'ZI | OO'ST | OL'ZT | 066 | 0Z°S | OO'IT | OSL | 20°38 | 998 | €8°8 | 48°8 
O6 ‘TT | OL*IT | 06 ‘OT | OL TL | 02ST | OL ‘ZT | OF OT | 08'S | OOS | OS ZL | PS°2 | 89°38 | 99°8 | 29°8 
0S ‘ZI | OF ZI | OO'IT | OF ZT | OO'ST | OF ZT | 06 OT | OL°8 | GZ°IT | 0O'ZT | 00'S | GZ°6 | 00'OT | 02 OT 
SS OSS SS OSS OO SS oS. eS | qaqa | eS sO 
ZO'ST | 69'FL | OL FL | 2Z2°ST | OF OT | 96°FL | L8°ET | PLZT | SOOT | OO FT | 6F'ST | 06 ZT | 88°ET | OL ET 
OO"LT | OL‘9T | O8°9T | CO'ST | OL°LT | OT‘9T | OO°ST | OS ‘FT | OO'GT | OO'ST | SZ°9T | Z9‘9T | 28°8T | PEST 
OF ‘9T | O8°9T | 0Z°LZT | OO'ST | OL*LT | 09°9T | O8 ST | SEF | OO'ST | GL°ST | S2°ST | HIST | ST'ST | OF ET 
00‘°9T | OS°ZT | 06°9T | OTST | OL °L2T | OO'9T | OS “ST | O8'FT | OF “OT | SS°ST | 9EET | STST | SL TL | S2‘IT 
09'FI | OS FL | OS ‘ST | OO'9T | OS ‘OT | OL FT | OF FI | OG ST | OF OT | OO'ST | O8 ‘GI | 9S "FI | Gh eT | SCT 
00ST | OL’FL | OO'FT | OO'FT | OS ‘ST | OS ‘FT | OE "ST | OO'TT | OS ST | OO'FT | SOIT | TF ST | O8 EL | EE FT 
0S ‘FI | OL'FI | O8 FI | OO'ST | OS '9T | OO'FT | OF "ST | SST | SL °ST | OS ST | GOST | SS°CT | ELST | 8S ET 
OF ST | O6'FL | OS FI | OO'9T | OO'LZT | 00'9T | OF FI | 0O'ZI | OO'9T | OS "ET | G6°IT | Sh ZI | ZO'FT | G0 FT 
OS ‘FL | OOF | 00ST | 00°LZT | 00°ST | 00'9T | OO'ST | OF ZT | OF LT | OO'ST | L9ET | 68°ET | E8 FT | EF FT 
I9'PL | OLFI | 16ST | 92°9T | ZS°LT | OL'OT | ST'ST | OO'ET | 96ST | F9'ST | LETT | 68 TL | TE CT | ETSI 
00°ST | OS'FL | OS ‘FL | OT*ZT | OT*LT | OS ‘ST | O9'FT | O0'ZT | S2°ST | OF ET | S6°TT | SBT | OF ET | 00 FT 
0% ‘ST | OS ‘ZT | 02 ‘9T | 09'6T | 0S'0% | OF ST | OF OT | OO'FT | OO'ZT | S6°ST | I8 FI | 29°F | GEST | 9ST 
OLEL | OZ ‘FI | O92 | OTOL | OS"9T | OF ST | OZ FI | G%-ZL | OF'ST | OTST | 8E"OT | PROT | 96 OT | ES OT 
00°6I | 0O'ST | 00°6T | 000% | 00°TZ | 00°0% | OF GT | GL°ST | OO'LT | OO'ST | O9'FT | 68°FI | GIST | OL ‘ST 
09‘6I | 08°02 | OS ‘Iz | OT E% | 0S 'Z% | OZ ‘TZ | OD'ST | SZ°LT | 00'6T | OF ZT | LO°9T | 8E°LT | $6 ST | 68 ‘ST 
OL'6L | O8'6T | OZ ‘ST | OL 6T | 00'0% | O8 “ST | 06 ‘ST | 00°LT } 0O'6T | OO'LT | G2 'ST | 9L°ST | GL “OT | SOOT 
OF ZL | 00'S | OF IT | OZ'ST | OL°9T | OTST | OL FT | OF ET | SLT | ODOT | F°6 | 8F'°6 | 88 ‘OT | $9°6 
O8‘°ST | OS°ST | 09°ST | 00°02 | 0Z°6T | 0O'ST | O6 "ZT | OO'OT | G2 "ST | OS ZT | OO'ET | 6ST | 92ST | SS "ET 
OS ‘ZI | OS ZI | 06 ‘ZI | O8'9T | OTZT | OS ‘9T | OL FT | OO'FT | OS°ZT | SZ°OL | 066 | ZL°6 | OGOT | FOOT 
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Average farm value per acre of hay in the United States December 1. 


State, 


Territory, or | 


Division. 


Maines ccs. ac 
Vermont 
Massachusetts 
Rhode Island. 
Connecticut - - 
New York.... 
New Jersey... 
Pennsylvania 


N. Atlantic. 


Delaware..... 
Maryland..... 
Virginia 
W. Virginia. . 
N. Carolina. :. 
S. Carolina. . - 
Georgia 


Onis 
Michigan... 
Wisconsin... - 


N.Central E. 
of Miss. R. 


Minnesota... - 
Towa 
Missouri. . 
N. Dakota 
S. Dakota.... 
Nebraska. .... 
Kansas 


N.CentralW. 
of Miss. R. 


Kentucky.... 
Tennessee. ... 
Alabama..... 
Mississippi.... 
Louisiana..... 
MOxase ne je2ce 
Oklahoma... . 
Arkansas 


8. Central. - 


Montana 
Wyoming.... 
Colorado...... 
New Mexico... 


Washington. . 
Oregon 
California 


Far Western 
United States. 


10-year averages. 


1866- | 1876- 
1875. | 1885. 


Dolls. | Dolls. 
11.29) 11.13 
13. 34 
12.10 
21.80 
22. 99 


16.03} 14. 27 


1886- | 1896- 
1895. | 1905. 


Dolls. | Dolls. 
10. 20) 10.50 
11.19} 13. 42 
11.15] 12. 21 
18.00) 20. 27 
15. 48) 17.87 

15. 38) 16. 11 
11. 89} 12. 41 
15.57] 18.04 
12.76} 15.30 


11. 43} 18.76 


1901. | 1902. 


Dolls. | Dolls. 
10. 


14.72} 15.32) 


14. 50 
13. 29 
12.13 
10. 34 
14.17 
13.93 
16. 22) 
21.24 


12.31] 15.57 


13.84} 15.73 
14.19 
14.39 
16. 05 


13.15) 12.19 
12. 48} 11.25 
11.12) 10. 45 
14. 46] 13. 61 
11. 62) 11.28 


12.44) 11.51 


11.02} 11.71 
10. 26} 10.89 
9.49} 10.87 
11.29) 11.17 
9.51) 11. 66 


10. 25) 11.26 


| 


SSS Sue C000) 
SWWRD 


wo 
ORBNERA 


a | 
or 
bo 


1903. 


17.15 
14. 88 


1905. 


Dolls. 
10. 69 
13.76 
11. 85} 12.73 
19. 38} 20. 24 
20.16) 17.73 
15.78} 16.35 
14. 20] 13. 49 
20.39} 16.74 
17.14] 17.90 


14.94} 14.90 


Dolls. 
10. 69 
15. 08 


1906. | 1907. 


1908. | 1909. | 1910. 


. | Dolls. |Dolls. | Dolls. 


SBSRSISE 
SSSRSRSe 


Bee 


WIAA 
SLaNSaR 
woo F 
RYSRESA 


_ 
ae 
2.00 Sum mS 


WADARS OO 
RSaLSSR 
S288 


© 
P<] 


14. 72) 13.71] 15.93 


18.83] 17.50 
23.08) 17.85 


23.01] 16. 61 


14. 60 
12. 64 
18.80 
23. 89 
26.16 
20. 70 
19. 80 
15. 25 
19. 60 
14. 82 
14. 41 


12. 67 
12.01 
18.99 
26. 83 
28. 62 
19.18 
29.73 
14. 69 
20. 45 
15. 26 
17.03 


18. 32 
14. 27 
19.15 
26. 24 
35. 78 
20.18 
31.11 
19. 64 
30. 78 
21.07 
24. 25 


17.18} 17.66} 22.16 


14.10) 11.51 


7 


12,85} 13. 61} 13.93 


21.71 
16.89 


20.09! 24.11} 24.39 


18.67) 15.07 “16.37 


aaa Chek + 
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Wholesale prices of hay (baled) per ton, 1897-1910. 


Chicago. | Cincinnati. St. Louis. New York. 


No. 1 timothy. 


No. 1 timothy. | No. 1 timothy. | No. 1 timothy.¢ 


12.50 -65 - 80 
12.00 -65 -95 
14. 50 . 874 -974 
17.50 .873| 1.00 
16.00 | 17.00 | 22.00 
25.00 16.00 | 26.00 
13.50 15.00 19.00 
15.50 | 14.00 | 19.00 
20.00 | 15.00 | 23.00 
oor eo _ 
Per 100 pounds. 
19. 00 1.05 1.10 
19.00 1.05 1,10 
19.00 1.10 1.20 
18.50 1.10 1.20 
20. 50 1.15 1.25 
21.50 1.15 1.25 
21.00 1.10 1.20 
24.00 1.15 1.20 
22.00 1.00 1.20 
19. 50 1.00 1.15 
18.25 1.05 1.10 
18.00 1.00 1.10 
24.00 1.00 1.25 
Per ton 
18.00 | 2000] 21.00 
16. 50 18.00 | 20.00 
16.50 | 19.00 | 21.00 
16.50 | 17.00} 19.00 
17.00.| 18.00} 19.50 


16.00 | 16.00 | 18.00 


$7.50 | $9.00 | $8.00 $8.50 
7.50 | 10.50 7.50 7.00 
7.50 | 13.00 7.75 8.00 
10.00 | 14.00; 11.50 9.75 
11.50 | 15.00 | 11.50 11.50 
10.00 | 17.50; 11.00 9.50 
10.00 | 15.00} 11.50 9.50 
9.00 | 15.00] 11.00 10.00 
10.00 | 12.50 { 10.00 9.00 
9.50 | 18.00} 11.00 11.00 
14.50 | 16.50 | 18.00 17.00 
15.00 | 17.00 | 18.00 16. 50 
15.00 | 17.00 | 18.50 16.75 
15.00 | 18.00 | 19.00 16.50 
15.50 | 20.50 | 19.75 17.00 
18.50} 21.50 | 20.00 18. 00 
17.50 | 19.00 17.00 18. 00 
18.00 | 19.50 | 14.00 15.00 
15.00 | 19.50 | 14.50 15.00 
14.50 | 19.00 | 16.00 14.00 
14.50 | 17.00 | 14.50 14.50 
13.00 | 17.50 | 15.00 14. 00 
13.00 | 21.50 | 14.00 14.00 
12.50 | 13.50 | 14.25 13.00 
13.00 | 13.50 | 13.75 13.00 
12.00} 13.50 | 13.50 13.00 
13.00 | 14.00 | 13.75 13.00 
13.00 | 14.00 | 13.00 14.00 
10.00 | 11.00} 11.50 10.50 
10.00 | 10.50 | 12:50 10. 50 
10.00 |} 11.00) 11.50 10.00 
10.00 | 10.50 | 11.75 12.00 
10.00 | 11.50 | 12.50 11.50 
11.50 | 12.50 | 12.50 11.00 
11.50 | 12.00 | 12.50 10. 50 
10.00 | 14.00 | 11.50 10. 00 
11.00 | 12.00 | 13.25 12.00 
11.00 | 12.00} 12.75 12.00 
11.00 | 12.00 | 12.00 12.00 
12.00 | 13.00 | 13.50 12.00 
12.00 | 13.00 | 14.50 14.50 
13.00 | 14.00 | 14.75 14.00 
12.50 | 13.00 | 13.00 15.00 
14.50 | 15.00 | 14.00 12.00 
13.00 | 14.00] 14.00 11.50 
13.00 | 14.00} 15.00 13.50 
13.00 | 15.50 | 14.50 14.00 
16.00 | 17.00 | 16.00 15.00 
11.00 | 17.00 | 12.00 11.50 
16.50 | 18.50 | 17.50 16.00 
17.00 | 18.00} 18.00 16.00 
16.00 | 18.00} 18.00 16. 00 
15.00 | 17.00} 18.50 16.00 
12.50 | 16.00 | 17.50 16.00 
14.50 | 17.00 | 18.50 16. 00 
16.50 | 21.00} 18.75 15. 00 
18.00 | 21.00 | 17.50 16.00 
16.50 | 18.00 | 17.00 16.00 
16.00 | 18.50 | 17.50 16.00 
16.00 | 19.00 | 17.50 15.50 
16.00 | 19.00 | 18.00 16.00 
12.50 | 21.00 | 17.00 15. 00 


@ Per hundred pounds, 1897 to 1901. 


14.00 | 16.00 | 17.50 
15.00 | 16.00 | 16.50 
15.50 | 16.00 | 16.50 
17.00 | 15.50 | 17.50 
18.50 | 17.00 | 19.00 
17.50 | 18.50 | 20.00 
17.50 | 19.00 | 20.00 
17.50 | 19.50 | 21.00 
15.50 | 18.00 | 18.50 
15.50 | 18.50 | 18.50 
17.00 | 18.50} 19.00 
17.00 | 19.50 | 20.00 
18.50 | 15.50 | 21.00 
18.00 | 21.00 | 24.00 
18.00 | 23.00 | 24.00 
18.50 } 23.00 | 24.50 
18.50 | 22.50 | 23.00 
18.50 | 22.50 | 23.50 
18.50 | 22.50 | 23.50 
20.50 | 24.00 | 26.00 
19.50 | 23.00 | 28.00 
18.50 | 22.00 | 23.00 
19.00 | 22.00 | 23.00 
18.50 | 22.00 | 22.50 
19.50 | 22.00] 22.00 
20.50 | 21.00 | 28.00 
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Wholesale prices of clover and timothy seed, 1897-1910. 


CLOVER AND TIMOTHY SEED. 


Timothy. 


Clover (bushels of 60 pounds). 
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b wae 1902 to 1904. 


a Poor to choice, 1897 to 1904. 
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COTTON. 


Cotton crop of countries named, 1905-1909. 


{No statistics for Siam and some other less important cotton-growing countries. Bales of 500 pounds, gross 
weight, or 478 pounds, net.] 


Country. 1905. 1906. 1907. 1908. 1909 
NORTH AMERICA. 

United States: Bales. Bales. Bales. Bales. Bales. 
OU TT os Se ee a 10, 575,017 | 13,273,809 | 11,107,179 | 13,241,799 | 10,004,949 
Noncontiguous—Porto Rico?.......... 1,831 220 446 399 2 

Total United States (except Philip- 
PIPMMIRNOR) «2.00 2-0 ane saan = 10, 576, 848 | 13,274,029 | 11,107,625 | 13,242,198 | 10,005, 189 


Trinidad and Tobago. ...........-.. 
CE in eet jie Dae Bn RR a RR a [eee el (ee a 
French— 

fed BO ea ee : 2 10 26 726 
7 Ee Se Tae aa 6, 878 8,086; Te |. t7:00F | 7, 550 
ESS Ge wae Swix ow oo oka < 10, 814,345 | 13,555,581 | 11,190,378 | 13,395, 251 10, 107, 693 
oS 2 a eee ae b 495 @ 2,000 da 2,000 3 2,000 a2 2,000 
eee Soe a ae a 231, 000 277, 000 
a ee ee ee ) ricco miediateayetishaie | w iine' eae eee 
See MSE et. ooo Oss ews eee 1,335 1,357 1, 134 979 788 
tie baa barg ae ater 5, 000 5, 000 5, 000 5, 000 5, 000 
ON SLO 2 1... SS ne See 47 47 34 15 #15 
GUAR S S645 52 3a Se ee 49,190 | 58, 283 66, 804 175, 000 212, 000 

SAE CS & Se eee ee 200 200 
RRR lila aiid wo alec ca nich <n sac 326, 269 431, 888 423,172 414, 194 497, 003 
SEND As rr ae ir 864 874 604 691 7691 
UT os. 2 700 700 700 700 700 
Opty. el 8, 200 10, 147 k 8, 200 k 8, 200 k 8, 200 
LCE CPE GE 3. 5 oe 2,700 2,700 2,700 2,700 2,700 
_ ADS eke 4 = er 340 348 364 9 379 
i SNe. - ae 47,000 17,000 @ 14,000 m 14,000 m 14,000 
eee eer ae aa ae a Sates xo oye 19, 804 21, 769 26, 647 26, 655 26, 670 


British India, including native States” _... 


Ceylon > 24 559 664 
Oh oot oa a a 1,200,000! 1,200,000! 1,200,000! 1,200,000! 1,200,000 
a“Linters,” a by-product obtained in the oil mills, not included. Quantity of linters produced as fol- 
lirwe: a in 1904, 229,539 in 1905, 321,689 in 1906, 265,282 in 1907, 343,507 in 1908, and 310,433 in 1909. 
orts. 
¢ Official estimate for 1903. 
@ Unofiicial estimate. 


f Exports, 1905. 
g Preliminary. 
h Less than one-half bale. 
7Data for preceding year. 
jEstimate based upon census returns for acreage. 
& Average production as unofficially estimated. 
7Data for 1905. 
m Data for 1907. 
n Net exports and consumption. 
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Cotton crop of countries named, 1905-1909—Continued. 


Country. 1905. 
AsIA—continued. 
Bales Bales. Bales. Bales. 
Cy prusi cots ccess oat acaba ceeds ce 1, 637 3, 361 4,110 3, 860 
Dutch East Indies 6 : 13, 280 15, 944 19, 652 19, 932 . 
MrenchinGdigie so Sas eee ee eee tee coe 14 |. 02. 2.50.12.) eect do. a] See sep eee eee 
French Indo-China 6 18, 103 11, 082 15, 877 20, 968 
AGT Se ee eee Ea te pt airs a lead 12,370 9, 238 8,195 6, 437 
1 AGS (a RS SOR SRS 8 Cate er See Do 70, 000 70, 000 70, 000 70, 000 
IBS re ea sO a Bes Se a Ca Sale ise nari | ae ae 81, 931 91, 431 89, 689 83, 985 
Philippine Telindsie:eeoceseces see scenes ane 6, 098 6, 098 6, 098 6, 098 
Russia, Asiatic: 
Central Asay 2 aoe. atas sane a eee 486, 000 627, 063 486, 192 494, 000 
‘Transcaucasia ay asaace dein, aon te aeeteee 53, 000 60, 440 62, 553 52,000 
Total Asiatic Russia... .2 25.2 222-522 539, 000 687, 503 548, 745 546, 000 
Turkey, Aslatieig. (2. 4.fo- ce aero ee eae 460, 000 d 60, 000 h 94,000 h 92,000 
Total ss: cee ae. ca eo eae eee nee 5,923,757 | 6,642,216 | 5,648,030 | 6,046,772 
AFRICA. 
British Africa: 
Nyasaland Protectorate >.............- 1,625 1,101 844 1, 582 
BasteAdnicats. ccc eee ae anes 208 214 167 526 
Gambia G23) c-c.cs-c tence cease pene 5 hos cciecewsc s|oecdeces saan Qoeet hee ee es 
Goldi@odsti0ye eles. see ee eenee 61 194 117 
Natale a8 Syaee ee Ber eee ene h3i 42 b 40 
Se enione SOLER 675 
OlOnY OL LagOSiOy cease ncn see 2, 67. 
Southern Protectorate 0........... F 201 5, 640 8, 556 
Northern Protectorate 6..........- 258 GADE | Sees eee 
Uganda 0-2) = See sea eer seme 201 819 4, 024 3, 401 
Sierra Leone } 144 184 27 1 
Union ‘of South A fricato er 2 a. ae oc eee ee es 82 
Total British ‘Africa ee 2e. - 25 yee 5, 409 8, 939 13,775 10, 500 
TOYA 90) pee eee npn sere nate pos Die I a 1,230,641 | 1,427,774 | 1,486,387 | 1,398,125 
French Africa: 5 
pA Ori a) Teak So Aer ane Ses ee al oe ae i 8 73 163 
Wahomeys ee ctet or anaes ee eee WS4 Ae. ike. et 428 342 
Mada CASCar ie ss uc ch Seiten ok eens 11 4 
Demerales eset a 8 oes aes he Re a \ 5 { 75 
Upper Senegal and Niger.............- 62 
SomalitCoastions: so. ser esee a eee 106 3 
Total PrenchvaAtrica 2282s. aera 206 
German Africa: 5 
Mast AtriCa te, oe, hn ee eee 871 
RE AIMOVU ss ois cate Sores actors oe Me eee RNC a een ane ce | 
MOR Wrist cetiteratt asa che (onlad o aero eee 618 
Total German Africa...........-.--- 1, 489 
Italian Africa—Eritrea......-2--2-c-2--.-- (2a iene: Pent ee 
BelgiansKonso GO. 4. 22 sacle eke Beare ne 1 
Portuguese Africa: 
HAP OL ST reer i ope hae Behe a Ree 492 
Hast Atncatiaus-ssees cans ne ee 26°. $0261)" poe S86) | eee 
Total Portuguese Africa............- 518 
Sudan (Anglo-Egyptian)...............-.- 19, 441. 28, 558 24, 170 
Total iAdticn ess ses tree aoe oeee 1, 257,767 | 1,456,989 | 1,582,508 | 1,437,766 
a Preliminary. 9g Anatolia and Adana only. 
b Exports. h Unoflicial estimate. 
¢ Data for preceding year. i Included in British South Africa. 
d Average production as unofficially estimated. 3 Less than one-half bale. 
e Census, 1902. k Imports from Angola into Portugal. 


/ Including Khiva and Bokhara. 
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COTTON—Continued. 


Cotton crop of countries named, 1905—1909—Continued. 


Country. 1905. 1906. 1907. 1908. 1909. 
OCEANIA. 
Bales. Bales. Bales. Bales. Bales. 
British—Queensland...................-.- 79 54 76 82 a90 
French: } i 
MIWRCHIERIING <0 no occ cae wc ase nase (C2), An es Ee aes ee ee Oe ee 3 a3 
French Establishments. ..-..-....--.---- 39 110 109 70 332 
German—Bismarck Archipelago >......... 15 38 Ly SEO Ree Rae! Boties Aca 
MoawlwOecania. 22:2: .352-4.225-5525: 133 202 190 155 425 
(ONG | ae a ed 18, 342,075 | 22,108,645 | 18,820,925 | 21,320,793 | 18,051,685 
a Preliminary. b Exports. ce Less than one-half bale. d Data for preceding year. 


Cotton acreage (harvested), by States, 1905-1910. 


[As reported by Bureau of Statistics, Department of Agriculture.] 


State or Territory. 1906. i) © 1907- 1908. 1909. 1910.a 

Acres. Acres. Acres. Acres. Acres. Acres. 
VoL 1 38, 664 36, 000 35, 000 28, 000 25, 000 29, 000 
North Carolina.........- 1, 085, 568 1,374, 000 1, 408, 000 1, 458, 000 1,359, 000 1, 418, 000 
South Carolina... ae 2,161, 923 2,389, 000 2, 426, 000 2,545, 000 2,492, 000 2, 513, 000 
STROPPIO. Wo sacs ae ale 3, 738, 703 4,610, 000 4,774,000 4,848, 000 4,674,000 4, 833, 000 
LT a 2 256,173 283, 000 265, 000 265, 000 237, 000 254, 000 
TAS Chest he 3, 500, 168 3, 658, 000 3, 439, 000 3,591, 000 3, 471, 000 3, 552, 000 
Mississippi............-- 3,051,265 | 3,408,000 | 3,220,000 | 3,395,000 | 3,291,000 3, 207, 000 
ISS a ae 1,561, 774 1, 739, 000 1, 622, 000 1,550, 000 930, 000 956, 000 
Us ere 6,945, 501 8, 894, 000 9, 156, 000 9,316, 000 9, 660, 000 10, 094, 000 
IATEANSAS. occ shacsecs - 1, 718, 751 2,097, 000 1, 950, 000 2,296, 000 2,218,000 2, 229, 000 
PLANRPRSOG 55.526 c0 n= Se 757, 397 814, 000 749, 000 754, 000 735, 000 737, 000 
“pba 1S Se eee re “ei 1 ee 71,000 87,000 79, 000 84, 000 

i ee 418, , 080, 000 
Indian Territory........ 816,638 901, 000 \ 2,196, 000 2,311,000 1, 767,000 2, 208, 000 
SUT C Se ee a ees eee ee ee Pees as deem cc aoe oe torn | ake ee seen oo 15, 000 
United States..... 26,117,153 | 31,374,000 | 31,311,000 | 32,444,000 | 30,938,000 32, 129, 000 
@ Preliminary. 


Production of lint cotton (excluding linters), in 500-pound gross weight bales, by States 
and total value of crop, 1905 to 1910. 


{As finally reported by U. S. Bureau of the Census, except 1910, which are preliminary estimates of 
Department of Agriculture.] 


State or Territory. 1905. 1906. 1907. 1908. 1909. 1910. 

Bales. Bales. Bales. Bales. Bales. Bales. 
VA eo 7 ee 14, 913 13, 862 9,223 12, 326 10,095 13,000 
North Carolina 619, 141 579, 326 605, 310 646, 958 600, 606 675, 000 
South Carolina 1,078, 047 876,181 1,119,220 1,170, 608 1,099, 955 1,116,000 
Georria: <..~. =. “ 1, 682, 555 1,592, 572 1, 815, 834 1,931,179 1, 804, 014 1, 750, 000 
ints Or 68, 797 55,945 49,794 62, 089 54, 011 58, 000 
LST ae 1, 238, 574 1, 261, 522 1,112, 698 1,345, 713 1,024, 350 1,174,000 
LOUSSTSS 10) epee eee eae 1,198, 572 1, 530, 748 1, 468,177 1,655,945 |, 1,083,215 1, 160, 000 
Lob 513, 480 987,779 675, 428 470, 136 253, 412 260, 000 
LEST Sao sas ae As 2,541, 932 4,174, 206 2,300,179 3,814, 485 2,522,811 3,140,000 
PAT GCANSAR ceo oe | io. 619, 117 941,177 774, 721 1,032, 920 713, 463 815, 000 
ARENVCSSEDS <<a 0)aia< = a 278, 637 306, 037 275, 235 344, 485 246, 630 305, 000 
neswur Say ae See a = 54, a 36, 243 61, 907 45,141 48, 000 

RIGHOM B= 3. oS. sien asa 26, 98 487, 306 eB 

Indian Territory. ...... 350, 125 410, 520 \ 862, 383 690, 752 544, 954 900, 000 
JNU 9 212 a ee ee 1,416 2,270 2,734 2,296 2,292 a 12,000 
United States... .. 10,575, 017 13, 273, 809 11, 107,179 13, 241, 799 10,004, 949 11, 426, 000 


Total value of crop .|$556, 830, 000 |$640,310, 000 |$613, 630, 000 |$588,810, 000 |$688, 350, 000 


a California. 
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Condition of the cotton crop in the United States, monthly, and average yield per acre, 


- 1889-1910. 
Aver- Aver- 
Sep- = Sep- Ee 
Au- Octo-| yield Au- Octo- | yield 
Year. | June. | July gust a wart per Year. | June. | July. gust <a hans per 
: acre + acre 
(lint) (lint). 
Pct. | Pooch. \ Pict. | Pact. \ Bact.) Lbs P. ct. | P.ict..) Pict| Pict pace eee 
1889. 86.4 | 87.6} 89.3] 86.6 | 81.5] 158.8 || 1900..} 82.5] 75.8 76.0 | 68.2] 67.0} 194.4 
1890 . 88.8 | 91.4] 89.5] 85.5] 80.0] 187.0 || 1901..)} 81.5] 81.1 11.2 71.4 |- 61.4] 169.0 
1891. 85.7 | 88.6] 88.9] 82.7] 75.7 | 179.4 || 1902..] 95.1 84.7 | 81.9] 64.0] 58.3] 188.5 
1892. 85.9 | 86.9 | 82.3 76.8 | 73.3 | 209.2 |} 1903 ..| 74.1 Wiles! 79.7 | 81.2] 65.1 174.5 
1893 . $5.6 | 82.7] 80.4 73.4 70.7 | 148.8 |} 1904..| 83.0} 88.0] 91.6] 84.1 75.8 | 204.9 
1894. 88.3 | 89.6] 91.8} 85.9] 82.7] 191.7 || 1905 ..) 77.2 U1207) 74095) ae 71.2 | 186.1 
1895. 81.0 | 82.3) 77.9 70.8 | 65.1 | 155.6 || 1906 ..| 84.6] 83.3 | 82.9] 77.3 71.6 | 202.5 
1896...| 97.2 92.5 80.1 64.2 60.7 | 124.1 }} 1907 ..} 70.5 72.0 75.0 W2et | Ota 178.3 
1897. . 83.5 | 86.0} 86.9 78.3 | 70.0 | 181.9 |} 1908 . 79.7 |. 81.2 | 83.0! 76.1 | 69:7): 1949 
1898 . 89.0 | 91.2 | 91.2] 79.8] 75.4 | 219.0 || 1909 . 81.1 74.6 71.9 | 63.7] 58.5] 154.3 
1899. . 85.7 | 87.8] 84.0] 68.5] 62.4 | 184.1 |} 1910 82.0 |} 80.7 75.5 | 72.1) (65294) 6959 
Average yield per acre of cotton in the United States. 
10-year averages. 
State. 1901. | 1902. | 1903. | 1904. | 1905. | 1906. | 1907. | 1908. | 1909. | 1910.2 
1866- | 1876- | 1886- | 1896- 
1875. | 1885. | 1895. | 1905. 
Lbs. | Lbs. | Lbs. | Lbs. || Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. 
Wirginia ssc. 175 169 156 173 176 248 180 204 204 185 190 210 190 212 
North Caro- 
Pinaet 2226 171 175 ital 199 142 236 210 233 240 201 205 | 211 210 227 
South Caro- 
lmat:. 150 152 158 186 141 199 178 | 215 | 220 175 |:. 215, | 219) 216 212 
Georgia....... 150 147 152 171 167 165 158 205 200 165 190 190 184 174 
Florida. ...... 140 107 125 122 117 120 142 140 144 95 115 112 110 110 
Alabama. .... 149 141 150 162 156 144 161 182 173 165 169 179 142 158 
Mississippi..-.| 177 175 182 200 205 220 211 220 190} 215 228 233 157 173 
Louisiana....} 208 | 206 | 211 235 260 | 262 | 223] 265 170 | 272; 210} 145 130 130 
PEXAS A= sere te 236 192 198 169 159 148 143 183 164 | 225 130 | 196 125 149 
Arkansas... .. 216 | 221 214 | 206 173 | 268 196 | 205 172) 215 195 | 215 153 175 
Tennessee....| 170 188 165 182 136 252 200 | 202 212 180 190 218 158 198 
Missouri... ..- 232 204 224 213 196 352 232 270 294 285 275 340 | 271 275 
OkJahomaet: {4-8 alee. 150 | 228 206 | 257] 228) 248) 215) 217}; 200; 1438 147 195 
Califormige® ooo et eee aie Se os Se Se aS [Ege re | ec rl tee a ere el ee 390 
United States.|176.4 |171.4 |175.9 |182.6 |/169.0 |188.5 |174.5 |204.9 |186.1 |202.5 |178.3 |194.9 |154.3 | 169.9 
a Preliminary. 
Average farm price of cotton per pound, on the-first of each month, 1909-1910. 
A North South N. Cen. N. Cen. South 
Gaited Atlantic Atlantic | States East | States West} Central bes Pikes 
: 3 States. States. of Miss. R. | of Miss. R. States. Z 
Month. 
1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. 
Cts. | Cts. | Cts. | Cts.'| Cts. | Cts. | Cts. |- Cts. | ‘Cts. | Cis. |) Cis.) Cis. |  Cisaiees, 
January. 14.6 LA al SP aame etn 14.9 BUG Ice emilee ere 14.1 855 | Ta) Sidr ee eee 
February. .... 14.0 EU ees eae): 14.2 OF Sil sae colamenen 14.0 8.7 | 13.9! 1 "SSO" seen eee 
MBICHE =e oe UIE AG ig aes Ln pan |e a Se ee De Se |B es orl le cso 14.2°) 9.0 | 18381 * "S20"|S Seen 
April.. -| 14.1 OME ecrestrelseteee 145 SONS A octeel emer 13.0") 9:1 .|( 18.9: | > 9207)" ceton| come 
Cia: eee i Cl i See ee © 14. Oa LO: Oi coe bet aioe ane le aot 9.2 | 188° |< Osealt scene ieee 
Fish 0: ee at LOS Sl crrajetere faiereterese 1456: JOU6i occ aclencene Wads| ese 18.9°) (9297 |Seo eee 
UT eee Sane || sh. Oils erate erellcia stein 1452") 10,9: ee eclaee tee 12.1] 9.2.) 1857) 1Osk eee 
August Si alebe ta AIL cb, etetele aval eke ase fe ae DF FL | ne ae eee eal | ein 10.0 |) 1450) DLe eee 
Septem ere .t.| wees) Lhe Mule se cles cece 1436" |' 120.0 iioectcloe aca U2s a. loots 14.2: 702.6) }oo ce a omen 
October. --..., AG Oal Weel eure cies | a cnecce x SE i i Be hy | be Wri a 13.5 | 1159) 18.2 12550) Taso eee 
November <5.) 2405) id.a|:.-s<-lececce 14.05) Pa 0dlon come asces 12-5 11209 | 2420" PISeny war Owe eamee 
December... .. ee eb keks Sia ts sie cil lcenebatases 14,3) a aes eee 13.0, }..18.5. | 14.4) [5 o8i a eee 
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Closing prices of middling upland cotton per pound, 1897-1910. 


New New Mem- Galves- | Savan- | Charles- | Wilming- 


York. Orleans. phis. ton. nah, ton. ton. Norfolk 
Date. * . . . 
elzlel@leolBlol@/sol/S/s/Si/5/s8/8)8 
Hn es] | y = a] = isa) 4 yy 4 q 4 q 4 jen] 
Cts.| Cts. | Cts.| Cts.| Cts. Cts.| Cts.| Cts.| Cts.| Cts. 
54 | 7H) 54] 7H} 5 73 8k ot 8k 
43 | 675 A 6 | 4 6 | 43] 64 $1 63 
5 7 5 74 73 7k 7 74 
74] 11 7% | 11 7 10% | 74 | 102] 77%) 11 
74 | OHI 74] 98! 78 9%| 73| 98] 74 | 94 
A 93| 7 | 94 a 93| 73| 92] 72] 93 
. 10 13 84 | 134] -8 134] 84] 122] 8§ | 132 
25] 64 | 1 62 | 164 oF 16 | 9 | 15%] 6%} 16% 
. 60 127, 6 123 | 6 115| 63] 112 | 6% | 12 
.25] 93 | 11H 11#4| 94 113 | 9 | 114] 98} 112 
January.......... 10. 70}11. 00 10,5} 104 | 108 
February.....-.- 11. 00/11. 25 103 | 104} 1 
TE a ina 10. 90/11. 4 108 | 11 | 113 
Ly) at ee 10. 90/11. 45 103 | 11 | 11 
CL eee eee 11. 50/12. 90 12 12 | 13 
i ees 12. 80/13. 2 123 | 131] 13 
ily eee 12. 85/13. 50} 12§ | 134 | 12$§) 13%] 12% | 13§ | 12% | 134 |.....|.-...].-.-.].-..- 13} | 13 
Augnust:it...2... 13. 00/13. 55, 12% | Wye) 1S | 134 |-..--)..---] 128 | Wye)o...<|-- 2.2). Jee 134 | 133 
September....... 11. 75}13. 13_ | 113 | 132 
Gotoberse!2 2.2... 10. 80)12. 11+55| 102 | 11% 
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COTTON CROP IN THE UNITED STATES, 1790-1910. : 


Intelligent use of the following table depends upof observing these explanations: 


YrAar.—The year mentioned is, for production, that of planting and growth; but 
ginning continues into the following calendar year. When, in want of figures for 
production, a commercial crop is taken, this represents the trade movement beginning 
Sept. 1 of the growth year and ending Aug. 31 of the following year. The year for 
exports and imports begins Oct. 1 of the growth year for the period 1790-1842 (1842 
is a nine-month year); July 1 for 1843-66 (1866 is a fourteen-month year); and Sept. 1 
for 1867 and subsequently; except that the average price of exports per pound given 
for the years 1791-1800 (average for following and nearly coincident calendar years 
adopted) is derived from a report of Secretary of Treasury Woodbury (Ex. Doc. No. 
146, 24th Cong., 1st sess.). ; 


PRODUCTION—NUMBER OF RUNNING BALES.—1790-1834 and 1839, production, 
total net weight in pounds divided by net weight per bale; 1835-38, 1840-48, 1850-58, 
1860, 1865-68, 1870-78, 1880-83, commercial crop, Latham, Alexander & Company’s 
Cotton Movement and Fluctuation; 1884-88, 1890-98, U. 8. Department of Agricul- 
ture; 1849,_1859, 1869, 1879, 1889, 1899 and subsequently, production, Census; 1861— 
64, commercial crop, Production and Price of Cotton for One Hundred Years, by James 
L. Watkins, Bulletin No. 9, Bureau of Statistics, U. 8. Department of Agriculture. 
Linters included, 1899 and subsequently. Number of running bales of linters, 1899, 
114,544; 1900, 143,500; 1901, 166,026; 1902, 196,223; 1903, 195,752; 1904, 245,973; 1905, 
230,497; 1906, 322,064; 1907, 268,060; 1908, 346,126; 1909, 313,478. 


PRODUCTION—500-POUND BALES.—Linters included, 1899 and subsequently, with 
same number of bales as above for 1899-1902; 500-pound bales in 1903, 194,486; 1904, 
241,942; 1905, 229,539; 1906, 321,689; 1907, 268,282; 1908, 345,507; 1909, 310,433. ° 


PRODUCTION—NET WEIGHT PER BALE.—1790-1898, Bulletin No. 9, above, and 
Latham, Alexander & Company, above, except that for the census crops of 1849, 1859, 
and 1869 the equivalent 400-pound bale, net lint, computed for the census, is adopted; 
1899 and subsequently, Census. Linters not included. 


PRODUCTION—TOTAL NET WEIGHT.—1790-1834, production, report of Secretary 
Woodbury, above; 1839, production, Census; 1835-38, 1840-48, 1850-58, 1860-68, 
1870-78, 1880-88, 1890-98; commercial crop; 1849, 1859, 1869, 1879, 1889, 1899 and sub- 
sequently, production, number of bales multiplied by average net weight per bale. 
Linters not included. 


PRODUCTION—PER ACRE.—1868-78, 1880-88, 1890-98, 1900 and subsequently, Bu- 
reau of Statistics, U. S. Department of Agriculture; 1879, 1889, 1899, Census. 


PRICE PER POUND OF LINT.—1869-98, and 1907 and subsequently, farm price, 
Dec. 1, Bureau of Statistics, Department of Agriculture, specific inquiry; 1899, Cen- 
sus, total farm value divided by total net weight; 1900-1, no information; 1902-6, 
Census, New Orleans Cotton Exchange value for upland cotton, computed by multi- 
plying total net weight by mean exchange price for estimated average grade, and 
Charleston and Savannah Cotton Exchange value for sea-island cotton. Linters not 
included. 


ToTAL VALUE OF LINT.—Total net weight multiplied by price per pound, cxcept 
for 1899, Census. Linters not included, because included in value of seed, which 
was in total as follows for the only years for which ascertainable: At the farm, 1899, 
$46,950,575; at the mill, 1902, $80,209,194; 1903, $84,050,000; 1904, $90,930,000; 1905, 
$75,470,000; 1906, $81,340,000; 1907, $87,330,000; 1908, $92,420,000; 1909, $123,740,000. 


Domestic ExPoRTS.—Including reexports, 1790-1800, not including reexports- 
1801-19, American State Papers; 1820-1906, Bureau of Statistics, Department of Com, 
merce and Labor. Civil war, 1860-64, and deficient record of exports. Linters 
included, 1897 and subsequently; uncertain whether included before 1897 and after 
this class of cotton first appeared in trade, soon after 1870. 


IMpoRTS, LESS REEXPORTS.—Imports, including reexports, 1790-1800, not includ- 
ing reexports, 1801-18, American State Papers; 1819, Report of Secretary Woodbury, 
above; 1820 and subsequently, Bureau of Statistics, Department of Commerce and 
Labor; except that the imports given for the years 1791-93 are for the following 
calendar years, being nearly coincident with the commercial crop years, and the 
report of imports for 1857-60 is wanting or only fragmentary as to quantity. 


Linters.—1899 and subsequently, included in production of running bales and — 
equivalent 500-pound bales, and in consumption. Included in domestic exports, as 
explained above. 
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ConsuMPTION.—Linters included, 1899 and subsequently. No account taken of 
stocks at beginning and end of year. The figures are from the formula of production 

lus net imports minus domestic exports, and do not stand for actual consumption 
or any certain year, concerning which see annual bulletins of Bureau of the Census 
concerning supply and distribution of cotton. 


CONSUMPTION OF UNMANUFACTURED FIBER—PER CAPITA.—Weighted averages: 
1790-95, 1.12 pounds; 1796-1800, 2.05 pounds; 1801-5, 4.58 pounds; 1806-10, 3.98 
pounds; 1811-15, 4.56 pounds; 1816-20, 4.55 pounds; 1821-25, 4.54 pounds; 1826-30, 
6.13 pounds; 1831-35, 6.05 pounds; 1836-40, 7.08 pounds; 1841-45, 10.98 pounds; 
1846-50, 11.78 pounds; 1851-55, 13.17 pounds; 1856-60, 21.65 pounds; 1861-65, 22.38 
pounds; 1866-70, 10.15 pounds; 1871-75, 12.88 pounds; 1876-80, 15.43 pounds; 1881- 
85, 1736 pounds; 1886-90, 19.00 pounds; 1891-95, 19.10 pounds; 1896-1900, 22.45 
pounds; 1901-5, 23.03 pounds. 


Area.—Of production and population: Contiguous United States; of trade: Con- 
tiguous United States, Alaska, Hawaii, and Porto Rico; of total and per capita con- 


- sumption: Contiguous United States, no. allowance being made for the production 


and trade of Alaska, Hawaii, and Porto Rico because too small, if anything, to affect 
the result. 

“FIVE-YEAR AVERAGES.—The percentages of production retained for consumption 
and the per capita consumption of unmanufactured fiber are weighted averages; net 
weight per bale, yield per acre, and price per pound are means. 


GoLpD vALUES.—AII values have been reduced to gold for 1862-78. 


BuREAU OF THE CENSUS.—In the preparation of the following table the Bureau of 
Statistics of the Department of Agriculture has been favored with the cooperation of 
the Bureau of the Census of the Department of Commerce and Labor. 


1—70797°—yrsxK 1910——37 
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COTTON—Continued. 
International trade in cotton, 1905-1909 .4 


[Bales of 500 pounds, gross weight, or 478 pounds of lint, net.) 


EXPORTS. 
Year be- 
Country. ginning—| 1905. 1906. 1907. 1908. 1909. 
Bales. Bales Bales Bales Bales 

an Ee EE etl ee Jan... 2 111,069 146, 060 129, 308 16, 441 45,974 
pe iden LOTT ng bent aaa Sie Sia | Jan. 1) 1,628,666 | 1,625,261 | 2,214,504 | 1,423,692 1,788,739 
Lob. ah Se Se Jane. ft , 160 214, 656 275, 608 171,132 176, 761 
DOL ota Sa | Jan. 1] 1,352,516 | 1,387,636 | 1,421,818] 1,315,968 1,441, 631 
COT ATE UE. fs ele a eae an. 1 164, 814 169, 840 193, 357 213,791 270, 387 
RUPEMRAILY, OS oe onic ness cece sees Jan.) oe 158, 722 181, 056 269, 548 248, 768 255, 294 
(Op i ee | Jan. 1 98, 851 105, 827 111,005 108, 262 134, 994 
opel i ee ee Mar. 21 81,931 91,431 89, 689 83, 985 128,031 
ee ons cab moss nmae Jan. 1 44,098 48,174 56, 910 143, 739 ©143,739 
opts a cS ee Jan. 1] 8,310,524 | 7,700,458 | 8,769,988 | 9,152,070 8,149,477 
OREO ES UIT Ko (Ee (ee 117,167 137, 225 160,971 i 4148, 000 
Se MAME ts icin x ols oaeim oe i= |x ule sammie 12,297,518 | 11,807,624 | 13,692,706 | 12,995,848 | 12,683,027 

IMPORTS. 
ustria-Hungary...........-.--- Jan. 1 752,110 762, 887 928, 097 816, 444 866, 981 
elgium Jan. 1 220, 252 249, 285 287 , 095 226, 183 308, 583 
See Sa eee uA 126,711 144, 484 131, 737 125, 546 156,175 
France. . 1] 1,104,700 | 1,124,520] 1,258,161 | 1,294,295 1, 469, 837 
Germany > 1] 1,858,054 | 1,895,837 | 2,323,684} 2,189,209 2, 235, 384 
Italy.... 1 761, 328 844,118 | 1,005,293 953, 538 880, 187 
Japan... 1| 1,184,213 842,749 | 1,139,993 890,132 | 1,071,801 
Li 6 1 3,820 7,611 59,071 
Netherlands 1 245,315 243, 184 238, 003 
TEGO SS ee ee 1 821,027 | 1,100,041 d 848, 424 
TYSu.=(2h4 oe 1 422, 331 437,752 325, 486 
Le eS ae ee 1 95, 208 97,755 79,746 
Switzerland ~ Ei 118, 430 107,309 109, 590 
United Kingdom...............- Jan. 1 4,302,404 | 3,702,357} 4,017,004 
Wmifed Siates:.....-.-.--------- Jan. 1 236, 293 154, 662 193,940 
SOLUTES Cyr eS (a 299, 007 309, 000 d 298,000 
PNGines Meee sere sei ccs senior scab occ 13,617,895 | 12,655,018 | 13,158,212 

a See ‘‘ General note,’”’ p. 507. c Year preceding. 
> Not including free ports prior to March 1, 1906, d Preliminary. 


International trade in cotton-seed oil, 1905-1909 .4 


EXPORTS. 


Gallons. Gallons. Gallons. Gallons. Gallons. 


1| 1,252,803] 1,218,611 | 1,371,671 | 1,248,975] 1,096,092 

1 249) 843 360, 883 214) 732 231) 564 396, 982 

1 511,743 602, 856 543,110 681, 400 775, 167 

1 168, 686 108) 062 74, 686 267, 693 44) 409 

1| 5,323,636 | 7,654,982 | 8,402,909 | 8,595,491 | 6,506,155 

. 1 | 53,368,839 | 40,297,852 | 39,115,276 | 48,930,381 | 45,514) 435 

Bi eae <2 eee Heirons | 38, 003 4,735 4,089 44, 000 b 62; 000 
Lyte ae oe aheerres 60,913,553 | 50,247,981 | 49,726,473 | 59,999,504 | 54,395, 240 


a See “ General note,’’ p. 507. bd Preliminary. 
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International trade in cotton-seed oil, 1905-1909—Continued. 


IMPORTS. 

Country. od ee 1905. 1906. 1907. 
Galions. Gallons. Gallons. Gallons. 
PAN PATI s sae sce eeeec =o eee oases Jan. 1] 1,163,468} 1,091,215 | 1,106,262 961, 213 
Avistraliag. 22. cibenct-se0- eater Jan. 1 178,797 54, 094 70, 339 133, 737 
1} 5,499,759 | 5,866,528 9,391 219, 463 
1| 3,037,814 | 2,698,477 | 2,680,250 | 2,201,913 
1 759, 755 947,023 | 1,189,127 892, 363 
1| 1,064,773 | 1,175,676 | 1,684,614 | 1,558,995 
1 416, 962 153,722 51, 674 740, 987 
1 | 11,082,265 | 9,859,577 | 8,971,580 | 12,314,045 
1 | 16,767,840 | 16,203,800 | 15,109,019 | 12,617,710 
1| 3,429,991 786, 563 902,692 | 3,095, 547 
1 235, 683 224, 712 192, 520 241,726 
Martinigues-pe2 sss -c- --e= see Jan. 1 300, 232 301, 430 289, 058 319, 643 
MexiCOS 5.2) Sepeeek-sicet eee see Jan. 11 3,960,087 | 3,881,825 | 3,809,854 | 4,372,063 
Netherlands.........-.-- meee -..| Jan. 1] 4,764,653 | 5,418,951 | 5,950,945 | 5,984,030 
Sonegalts...: ctecaed-8 2-5 see sere Jan. 1 387, 607 352, 461 370, 617 355, 962 
United kangdom:.. 4: -fe-snss=2 Jan. 11] 4,048,873 | 3,224,727 | 3,922,618 | 4,584,145 
WIEN oecriac occ opecasesogesec July 1 , 341 304, 092 a 2, 568 a 2,568 
Other\countries. ..<2--se- <= +0 see |S e e 792,753 | 3,092,742 | 3,670,815 | 6,279,000 
Motel oco2 eke ok eslga See oe eee 58,233,653 | 55,637,615 | 49,983,943 | 56,875,110 


¢ Data for 1907. 


a Year preceding. d Prelimi 
reliminary. 


b Not including free ports prior to March, 1906. 
TOBACCO. 


Tobacco crop of countries named, 1905-1909. 


Country. 1905. 1906. 1907. 1908. 
NORTH AMERICA. 

United States: Pounds. Pounds. Pounds. Pounds. Pounds. 
Contiguous: }.<s2et.se<05-28 633, 034,000 | 682,429,000 | 698,126,000 | 718,061,000 949, 357, 000 
Noncontiguous— Porto Rico 6, 000, 000 8, 000, 000 13, 000, 000 10, 000, 000 10, 000, 000 

Total United States(except 
Philippine Islands). ..--- 639, 034,000 | 690,429,000 | 711,126,000 | 728,061,000 959, 357, 000 

Canada: 

Ontaniocs2-s-oeeceesncee as 6, 500, 000 7,575, 000 (b) a 3,504,000 a 5,610, 000 
Qucbee:.--oten sss sccee eee se ee 3, 100, 000 3,750,000 | @3,000,000 | 47,656,000 ¢7,656, 000 
Other 23.55. See areeee 107, 000 107, 000 107, 000 107, 000 107, 000 

Motal Canadas.: -ssaseencer 9, 707, 000 11, 432, 000 3, 107, 000 11, 267, 000 13, 373, 000 

CupWe-s F2fecscasaseteasceoseee 48, 783, 000 28, 629, 000 55, 603, 000 66, 650, 000 59, 323, 000 

Guateémalad. 2° feeb. 3S. eee 1, 983, 000 € 1,300, 000 €1, 300, 000 € 1,300, 000 €1,300, 

IMGXxICD = bebe sicccacecechbseexcsee 40, 574, 000 34,711,000 | #34,711,000 | £34,711,000} 734,711,000 

Sante Domingo.22 <<... 2sesos25 a 22,900,000 | @ 30,600, 26,400,000 | @ 32,500, 000 ¢ 32, 500, 000 

POtales Sree: se. ee ees 162,981,000 | 797,101,000 | 832,247,000 | 874,489,000 100, 564, 000 
SOUTH AMERICA. 

ATPONtNA 2 jos tee aan eee coe 9 43, 000, 000 € 31,000,000 | 931, 200, 000 

IBOLIVIS ESR ope eens ones 3, 000, 000 3, 000, 000 , 000, 000 

AST A7AL fhe cls come te oa nto Meera 44, 953, 000 65, 460, 000 32, 130, 000 

Chiles toc. s cc che ceoen aera €6, 000, 000 €6, 000, 000 9, 067, 000 

MCUAMO aso scjcoecnkn ate aon oneeter h 122,000 h 144, 000 h 143, 000 

iParacuay €s 022 io. fe BAS 10, 000, 000 13, 000, 000 13, 000, 000 

Remie ee est of es emote che seen 1, 500, 000 1, 500, 000 1,500 000 

OVlwtecasaceteee thee 108,575,000 | 103,717,000 | 120, 104,000 90, 040, 000 117, 306, 000 


e Average production as unofficially estimated. 
f Data for 1906, 

9 Estimated from official returns of acreage. 

h Exports. 


a Unofficial estimate. 

b Small crop; no data. 

e Year preceding. 

d Estimated from census for 1900. 
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Tobacco crop of countries named, 1905-1909—Continued. 


Country. 1907. 1908. 1909. 
EUROPE. , 
Austria-Hungary: Pounds. . Pounds. Pounds. 
Oe Se 15, 129, 000 14, 630, 000 19, 188, 000 
DO De ee 135,013,000 | 165,638,000 159, 000, 000 


6,396,000 | @6,396, 000 11, 464, 000 
156,538,000 | 186, 664,000 189, 652, 000 


CO ee A 16, 646, 000 19, 476, 000 18, 597, 000 18, 597, 000 
- oD i. 5 2 8, 638, 000 9, 016, 000 7,607, 000 7,819, 000 
Lo les 340, 000 160, 000 6 160, 000 6160, 000 
oly pf a 53, 863, 000 40, 810, 000 50, 056, 000 250, 056, 000 
Germany....... 70, 240, 000 61, 665, 000 75, 858, 000 62, 122, 000 
lo ae 20, 000, 000 300, ¢ 16,500, 000 ¢ 18, 300, 000 
J ho | ae 15, 605, 000 999 @ 14, 999, 000 10, 479, 000 
(5 oh 7 es 1, 490, 000 700 1, 700, 000 @ 1,700, 000 
EE eee 8, 694, 000 16, 099, 000 12, 098, 000 
Russia (including Asiatic)....... 214, 050, 000 207, 948, 000 176, 953, 000 
2 eee 2, 086, 000 1,732, 000 @ 1,732,000 
oo so. Se 2,713, 000 2, 270, 000 @ 2,270, 000 
Turkey (including Asiatic)d.._.. 100, 000, 000 100, 000, 000 100, 000, 000 
(Op eo ee 640,554,000 | 636,677,000 700, 190, 000 651, 938, 000 
ASIA. | 
Lib ig hr 000, 000 450, 000, 000 450, 000, 000 
British North Borneo ¢.......... 009, 000 


3, 264, 000 3, 155, 000 2,819, 000 


Dutch East Indies: 


Cl) a ee 112, 000, 000 81, 000, 000 9 67,000, 000 
Sumatra East Coast of........ 47, 363, 000 51, 460, 000 9 49, 942, 000 
Total Dutch East Indies... 159, 363, 000 132, 460, 000 116, 942, 000 
Japanese Empire: 
US Se a 96, 997, 000 91,374,000 | a 91,374,000 
Manmpiies 220 2022... ke 380, 000 a 471,000 6 471,000 
Total Japanese Empire.... 97, 377, 000 91, 845, 000 91, 845, 000 
Philippine Islands..............- h 38, 200, 000 h 38, 725, 000 40, 258, 000 
1S TS CN ae ae ae 740, 962, 000 716, 185, 000 701, 864, 000 
AFRICA. 
(2 oe 9, 306, 000 a 9, 306, 000 
British Central Africa........... 2585, 000 b 585, 000 
Ci OE 26, 000 39, 000 
IOC Le er ai aa 570, 000 1, 233, 000 
Union of South Africa: 
ape of Good Hope.......... 5, 000, 000 5, 000, 000 
OLS ee Se 3, 105, 000 2, 527,000 
Orange River Colony.......- 7650, 000 646, 000 
LOADS (2c ea ara 2, 754, 000 2, 891, 000 
Total Union of South Africa 11, 979, 000 11, 509, 000 11, 064, 000 
Te 25, 734, 000 21, 996, 000 22, 227, 000 
OCEANIA 
Australia: ; 
Gueonsiand ...2........2.-. 798, 000 1, 146, 000 723, 000 274, 000 604, 000 
New South Wales. .......... 562, 000 1,000 602, 000 385, 000 430, 000 
DE 125, 000 157, 000 68, 000 310, 000 296, 000 
otal Australia.....:..'.... 1, 485, 000 2, 124, 000 1, 393, 000 969, 000 1, 330, 000 
NT pe Siler Seeaie SS eely ea 1,000 1,000 44, 000 38, 000 18, 000 
LT 5 i eee 1, 486, 000 2, 125, 000 1, 437, 000 1,007, 000 1,348, 000 
Ainssid Otc. = <.<..-...- 2, 279, 728, 000+ |2, 322, 158, 000 |2,418, 177,000 |2,555, 100,000 | 2,595, 247.000 
a Year preceding. 9 Unofficial estimate. 
6 Data for 1907. h Estimate from returns of the census. 
¢ Unofficial estimate. t Data for 1905. 
@ Average production as unoflicially estimated. i Data for 1904. 
e Exports 


f Exports, official returns for production are less than exports. 
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TOBACCO—Continued. 
Acreage, production, value, etc., of tobacco in the United States, 1900-1910. 


Average 
Acreage, Avera 
ge farm 
fed yield | Production. | price per ae 
i aus 
vested. Roe 1. 
. Pounds. Cents. Dollars. 
814, 345, 000 6.6 53, 661, 000 
818, 953, 000 Tal , 283, 000 
821, 824, 000 7.0 57,564, 000 
815, 972,000 6.8 55,515, 000 
660, 461, 000 8.1 383, 
633, 034, 000 8.5 53,519, 000 
682, 429, 000 10.0 r 
698, 126, 000 10. 2 71, 411, 000 
718, 061, 000 10.3 74, 130, 000 
949, 357, 000 10.1 95,719, 000 
984, 349, 000 9.3 91, 459, 000 


Domestic Condition of growing crop. 
exports of 
oar unmanufac- 

: tured, fiscal ean be — When 
year begin- | ¥ Joby 1, | July Sept. 1 har- 
ning July 1. | M28 “wy ?- vested. 

Pounds. cr: A Pott: Pot 
315, 787, 782 26, 851, 253 88. 5 2 77.5 76.1 
301, 007, 365 29, 428, 837 86. 5 5 78. 2 81.5 
368, 184, 084 34,016, 956 85. 6 81.5 84.1 
311, 971, 831 31, 162, 636 85. 1 82.9 83. 4 82. 3 
334, 302, 091 33, 288, 378 85. 3 83. 9 83. 7 85. 6 
312, 227, 202 41, 125,970 87.4 84.1 85.1 85. 8 
340, 742, 864 40, 898, 807 86. 7 87.2 86. 2 84.6 
330, 812, 658 35, 005, 131 81.3 82.8 82. 5 84.8 
287,900, 946 43, 123, 196 86. 6 85. 8 84.3 84.1 
357, 196, 074 46, 838, 330 89.8 83. 4 80. 2 81.3 
cnce Maat Ot ism cll one Sols ee eae 85. 3 78.5 Cth 80. 2 
Acreage, production, and value of tobacco in the United States in 1910. 
P Farm val- A Farm val- 
State, Territory, . _|| State, Territory, . n 
oe Divisions Acreage. |Production.|ue aoe or Division: Acreage. |Production.|ue Deen 
Acres. Pounds. Dollars. Acres. Pounds. Dollars. 
N. Hampshire.... 100 172, 000 25,800 |! Illinois.......... 1,600 | 1,264,000 120, 080 
Vermont. ....2..: 200 320, 000 46,400 || Wisconsin....... 30,200 | 31,710,000 | 2,378,250 
Massachusetts... 4,400 | 7,612,000 | 1,141,800 | | 
Connecticut...... 13,400 | 23,182,000 | 3, 825, 030 N.C.E.Miss.R.| 151,500 {131,821,000 | 11, 137,925 
New York: =. 32. - 5, 900 7,375, 000 626, 875 a 
Pennsylvania....} 33,000 | 49,500, 000 | 4,603,500 || Missouri........ 7,500 | 7,875,000 945, 000 
N. Atlantic..... 57,000 | 88,161,000 }10, 269, 405 N.C. W. Miss. 
—_——__—|{———— | R SAO nor 7,500 7,875, 000 945, 000 
Maryland........ 28,500 | 19,665,000 | 1,514, 205 =—S= ——————S SSS 
Wireinia sei secs. 160, 000 |124, 800, 000 |11, 232,000 |} Kentucky....... 470,400 {381,024,000 | 33, 149, 088 
West Virginia....| 20,000 | 12,800,000 | 1,318,400 || Tennessee....... 85,000 | 64,600,000 | 5,426,400 
North Carolina...| 216,000 |129,600, 000 |13, 737,600 || Alabama......-. 600 300, 000 60, 000 
South Carolina...| 30,000 | 18,900, 000 | 1,625,400 || Mississippi...... 100 55, 000 11,000 
Georgia 5. 5.2.35. - 1,600 | 1,088, 000 217,600 || Louisiana....... 500 275, 000 68, 750 
WIOTIGHS. 2..55-42 3,500 | 2,380, 000 547,400 || Texas.........-.- 700 420, 000 105, 000 
—_———_—_|—________|_——————_|| Arkansas....... 900 585, 000 93, 600 
S. Atlantic..... 459,600 |309, 233,000 |30, 192, 605 _—$— ee 
a 8. Central... .. 558, 200 |447, 259,000 | 38, 913, 838 
OHIOT ace tes .. 92,700 | 75, 087, 000 6, 382, 395 (SS 
(udiania suc 27,000 | 23,760,000 | 2,257,200 United States .]1, 233, 800 |984, 349,000 | 91,458,773 
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Average yield per acre of tobacco in the United States. 


1907. |1908. |1909. }1910. 


. | Lbs. | Lbs. | Lbs. | Lbs. 


1, 625/1, 7351, 6751, 600 
1, 525 1, 650}1, 600|1, 730 
1, 510 1, 680)1, 650|1, 730 
1, 1501, 175|1, 175|1, 250 
1, 200/1, 325} ' 9851/1; 500 
660| 700] 710] 690 
760| 815] 775| 780 
720] 750] 875| 640 
625| 670} 600} 600 
900} 865} 800| 630 
860} 975] 700| 680 
925] 990! 710) 680 
900| 670] 925] 810 
940} 700} 950) 880 
800] 755] 750| 790 
'1, 100/1, 130)1, 180/1, 050 
825| 875] 885/1,050 
890] 815] $35] 810 
800} 800] 730) 760 
450| 450} 600] 500 
475| 250| 500| 550 
350} 850| 550| 550 
700} 800| 650| 600 
570} 610} 600| 650 


10-year averages. 
State. 1901. |1902. |1903. |1904. |1905. |1906. 
1866- | 1876- | 1886- | 1896- 
1875. | 1885. | 1895. | 1905. 
Lbs. | Lbs. | Lbs. | Lbs. || Lbs. | Lbs. | Lbs. | Lbs. 
New Hampshire... .-.-.-. PABN 7, SIN Se 2 1, 627||1, 500)1, 650)1, 590)1, 610 
Jo 1,112} 1,490)...... 1, 735)|1,722)1, 800|1, 800)1, 685 
Massachusetts 1,379| 1,497| 1,597] 1;695)|1,810 1; 560|1, 400|1, 690 
Connecticut ,436| 1,354] 1,552) 1,549]/1, 586/1, 712/1, 600|1, 685 
New York.... 809} 1,295], 1,148) 1, 143)/1, 134)1, 250/1, 125/1, 145 
Pennsylvania... 1,087) 1,222) 1,203) 1, 284/|/1, 495)1, 275/1, 416/1, 289 
Maryland.............- 626] 705} 579} 646|| 597| 625| 650) 621 
eet. oe. 2c 3220)... 659| 637| 598) 673° 635) 750) 745) 725 
West Virgina........... 685] 598) 650) 673|| 589} 635| 640] 710 
North Carolina......... 577, 522) 530]’ 592|| 560! 650) 627) 685 
South Carolina......... 516| © 248]...... 736|| 768) 734) 610) 703 
TE a ae 5S) OBR AL: 547|| 494) 670| 640] 650 
yt a 603] 356]...... 589|} 544) 520| 700] 815 
iin Se ee | 844| 889} 782] 833] 873] 885| 845] 849 
Indiana................| 711] 757| 666] 742/! 788] 835] 783] 691 
ohn te | 725) 700) 585] 645|| 426] 650| 655] 670 
Michigan..............- 11,050} 504]...... 689|| 655| 765} 750} 675|.....|..... 
Wisconsin.............. | 893) 931) 970) 1,312|/1,354/1, 340)1, 350/1, 282/1, 370|1, 275 
Mtinsouris 2.505.023. .5.- 852} 815| 751] 689]] 459] 850] 698| 626| 778] 7 
Kentnolky 2 -2-...-.- 688} 737] 736] 782/| 867| 800] 790] 827 
Tennessee...........--- 698 660) 641) 664|| 717) 650) 700) 730 
Miniarad. =) 25.20.43 .2. - 538} 220) 468) 380)) 266; 400) 405) 379 
Mississippi. ............ Baal Ae): Ft 3 530|| 576} 500| 502] 408 
aiisintin 8! so. 20. ye a Rae 400|| 323] 375) 375] 438 
Assan oe. 8: Ss 2: 671] 452/...... 500} 363) 650) 650) 600 
Aa BE A OT 7 604} 643} 533|| 344) 640) 646) 565 
Leste [2 Seis Uaieien Diciaie ER + | Cea Wieanl Rete ata 
United States..... 71L 8 736. 2| 721. 5| 759. 2 788. 0/797. ii : ojsis. nee 2850. 5)820. 21808 31707. 8 
Average farm value per acre of tobacco in the United States December 1. 
10-year averages. | 
State. || 1901. | 1902. | 1903. 


1866— 1876-| 1886- 


1896- 


1875. | 1885. | 1895. | 1905. 


} 
1904. | 1905. | 1906. | 1907. | 1908. | 1909. | 1910. 


Dolls. ‘Dolls. Dolls. | Dolls. || Dolls. | Dolls. | Dolls. | Dolls. Dolls. Dolls. | Dolls. |Dolls. | Dolls. | Dolis. 

N. Hampshire |199. 00/180. 10|...... 247. 44)|225. 00/264. 00/206. 70/241. 50 289. 00/303. 45/198. 00/252. 00/255. 00/258. 00 
Vermont..... 197. 49/209. 26)...... 239. 78)|172. 20/252. 00 216. 00/252. 75 280. 50/289. 00/195. 00/225. 55/251. 25/232. 00 
Massachusetts|270. 85 182. 71/249. 27/255. 88)|217. 20/234. 00 168. 00/314. 34 312. 65/323. 75|167. 75/255. 75/224. 00)259. 50 
Connecticut . .|297. 74 172. 11/243. 86\272. 00||237. 90/273. 92 248. 00/380. 81 293. 25/312. 30/173. 65/285. 60/272. 25/285. 45 
New York....| 87.61 151. 75)137. 01) 98 16] 79. 38)100. 00) 90. 00)114. 50,120. 54/172. 50) 69. 00/111. 62} 94. 00/106. 25 
Pennsylvania |127. 53 127. 83)146. 20/100. 94|| 89. 70) 76. 50,103. 37)114. 72/147. 96|188. 38} 90. 00/139. 12} 88. 65/139. 50 
Maryland..... 49. 23) 46. 80) 36. 60) 36. 29)) 35. 82) 37. 50) 35. 75) 40. 36) 39. 00) 40. 80) 42. 90) 52. 50) 58. 93) 53. 13 
Virginia. ..... 55. 22) 44. 55] 41. 78) 45. 53)| 50. 80) 52. 50) 45. 44) 53. 65] 51. 30) 55. 35] 79. 80) 74. 98) 65. 88} 70. 20 
W. Virginia...| 73. 16) 50. 46} 62. 92) 52. 42|| 47. 12) 44. 45) 39. 68) 60.35) 67. 15) 71. 76] 72. 00/105. 00)115. 50} 65. 92 
N. Carolina... -.} 63. 48) 51. 10) 49. 96) 46. 10|| 50. 40) 45. 50} 39. 50) 58. 91) 53. 50) 58. 00) 68. 75) 70. 35) 57. 00) 63. 60 
S. Carolina... .| 57. 05) 33. 54)...... 55. 11)} 53. 76} 51. 38) 31. 11) 57. 65) 64. 03} 70. 35) 96. 30) 86. 50) 58. 40) 54. 18 
Georgia....... 99. 79] 34. 72|...... 93. 89|| 88. 92/127. 30) 96. 00/133. 90| 89. 25/202. 50/344. 00/341. 25/238. 00/136. 00 
Mlorida... =. 125. 88}-65. 37|...... 167. 74;|146. 88!156. 00/224. 00/256. 72/108. 00/306. 25/416. 25/346. 50/241. 40/156. 40 
RpniOes — 2 5.5 55. 92) 58. 97| 54. 93) 54. 79]| 61. 11] 61. 95) 60. 84) 67. 92) 71. 40/121. 90) 75. 60) 70. 35) 97. 12) 68 85 
padionsa< 335: 45. 29) 46. 87| 43. 83) 47. 27|| 39. 40] 58. 45) 48 55) 58. 74) 49. 14) 62. 22) 92. 12) 84. 00)104. 50) 83. 60 
Himais: 55... 53. 65) 46. 97] 44. 05) 37. 71]| 29. 82] 45. 50} 39. 96) 36. 18} 54. 00) 57. 40) 80. 00) 64. 18} 82. 50) 75. 05 
Michigan. .... 152. 20) 64. 21)...... COS GSES Coe ET CAT LSS: en Pe ee Pres |e Gee 
Wisconsin... .| 91. 02) 99. 31) 85. 59) 89. 99]/108. 32} 93. 80} 91. 80/100. 00/137. 00/172. 12] 71. 50|113. 00)108. 56) 78.75 
Missouri...... 67. 28, 58 19] 59. 00) 68 34]! 68 85] 93. 50) 62. 82} 53. 21) 62. 24) 65. 70) 90. 75/109. 38)115. 05/126. 00 
Kentucky....| 51.09) 51. 36) 51. 52) 47. 98}) 52. 02) 48. 00) 48. 98) 52. 93) 58. 10} 66. 99} 90. 78} 74. 16) 88 51| 70. 47 
Tennessee....| 66.19) 44. 56) 49. 85) 48. 26!) 43. 02) 39. 00} 52. 50) 42. 34) 57-60) 58 88} 78. 40} 72. 00) 56. 94) 63. 84 
Alabama..... 104. 67| 36. 32) 42. 11) 68. 24]| 50. 54) 96. 00) 64. 80) 58. 74) 72. 00/112. 20/108. 00/117. 00/174. 00)100. 00 
Mississippi..../107. 09) 43. 24/...... 90. 61)|103. 68} 90. 00) 80. 32) 63. 65) 64. 50/126. 72)142. 50} 62. 50/130. 00)110. 00 
ST eee 7) a 92. 90. 44) 75. 00) 75. 00) 94. 17/125. 00/130. 62| 98. 00/272. 00/203. 50/137. 50 
era 52s W354, 46] 81.75)... 2... 101. 00}| 58. 08}143. 00/130. 00/117. 00) 95. 00|132. 00/210. 00/200. 00)170. 30)150. 00 
Arkansas..... 100. 08) 52. 23) 68. 41| 66. 15]| 44. 72) 76. 80} 77. 52) 67. 80) 98. 00) 83. 40} 76. 95} 91. 50) 90. 00/104. 00 
We8s..: . 24) 56. 34) 57. 59) 55. 95)| 55. 95} 55. 81) 53.47) 66. 34) 69. 33) 85. 72) 86. 75) 84. 48) 8L 23) 74.13 
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Average farm price of tobacco per pound in the United States. 


Price Dec. 1, by decades. 


Price Dec. 1, by years. 


State. : 

1866- | 1876- | 1886- | 1896- 
1872. | 1983. | 1895. | 1908. ||190L- |1902- |1903. ]1904. 1905. |1906. |1907. |1908. 1909. |1910. 
Ctsé.| Cts.| Cts. | Cts. |) Cts. | Cis. | Cts. | Cis:| Cts:|\ Cts\ (Cts) CriiGreors 
New Hampsbire.......-. DO ride OSS- 2. 15. 2}| 15.0} 16.0) 13. 0) 15.0) 17.0} 17. 0} 12. 0) 14. 0} 15. 0} 15.0 
WeErniont: a2). «eae see L723)" a4. 0lz2 52 4 13. 9}} 10. 0) 14.0} 12. 0) 15. 0} 17. 0} 17. 0) 12. 0) 13. 0} 15.0) 14.5 
Massachusetts. ......--- 18.8} 12.2} 15.6} 14.9]| 12.0} 15.0) 12.0} 18.6) 16. 9) 18. 5} 11.0) 15. 5) 14.0) 15.0 
Connecticut.........--- 20.6] 12.6) 15.7] 16. 5]} 15.0] 16.0} 15.5] 22. 6] 17. 0} 18. 0} 11. 5} 17. 0} 16.5] 16.5 
New ork ss. $2222 22225 10.7} 11.5} 12.0] 8&7|| 7.0) 80} 80] 10.0] 10.5) 13.8) 60) 95) 8& 85 
Pennsylvania--.22.----i- 11.2} 10.6) 12.0) 7.6] 60) 60; 7.3) 89) 10.8) 13.7) 7.5) 10.5) 9 9.3 
Maryland een: sane. See 8.0) 6.6) 6.3) 5.7 6.0) 6.0) 5. 5] 16.5) 6.0) 6.8) 6.5)", Zoo een, 
Virginia .2 es 2e65- see 8.4) 7.1! 7.0} 6.6]// 80) 7.0) 61) 74 7.6) 8&2) 105) 92) 85) 90 
West Virginia.........- 10.7} 8&5) 98) 82] 8&0) 7.0) 62) 8&5) 8.5} 9.2] 10.0) 14.0] 13.2) 10.3 
North Carolina........- 11.0} 10.0) 9.6) 7.7|| 9.0) 7.0; 63) 8&6! 8 & 10.0).11.0) 10.5] 9.5) 10.6 
11.2} 13.5) 14.8) 7.5) 7.0; 7.0) 5.1) 82) 8&7] 10.5) 10.7) 10.0) 7.3) 8&6 
18.4} 14.0) 16.5) 15.8)| 18.0) 19.0) 15. 0) 20. 6} 17.0} 30.0) 40. 0) 35. 0) 34.0) 20.0 
21.0} 18.6) 31.2} 27. 5)| 27.0) 30.0) 32.0) 31. 5) 18.0} 35.0) 45. 0) 35. 0} 34.0) 23.0 
6.6) 6.6) 7.0! 7.0!) 7.0: 7.0} 7.2! 80} 8 4111.5) 8 4!110.5)105) 85 
Mrdignae . ec =) e~ =e 6.44 6.3) 6.5) 6.2/) 5.0) 7.0) 6.2) 85) 6.0] 6.8 9.8'120/110) 9.5 
MinoiS 3=.=2-- < seen se 7.2| 6.7) 7.6) 7.0|| 7.0} 7.0) 6.1) 5.4) 6.0) 7.0) 160) 8&5) 110) 9.5 
Michiean .22 Sees. <tce 14.6] 12.8).....- 7. 7 ZO} 8.0) 8.0) 26.5). 58l ls...) ae 
Wisconsin. 82. $22: i682 10.4) 10.6) 85) 7.4!) 80) 7.0) 6.8) 7.8) 10.0) 13.5) 6.5] 10.0) 9.2) 7.5 
MASSOUD. - 22 250-22 7.9) 7.1) 7.9) 10.3]) 15.0) 11.0) 9.0) 85) 8.0) 9.0] 11.0} 12.5) 13.0) 12.0 
Kentucky. 22s chee sce 7.4| 7.0) 7.2! 6.0]) 6.0} 6.0) 62) 6.4) 7.0! 7.7) 10.2) 9.1/10.6 8&7 
Tennessee Js ot ..ee-- ee 9.4 68) 7.8) 7.1]! 60) 60} 7.5) 58 7.5) 75 98) 9.0) 7.8 84 
Mabania . 222. s25- oh 19.9) 16.5) 14.2) 18.9]] 19.0} 24.0) 16.0] 15. 5) 16. 0/ 22.0) 24.0] 26. 0} 29.0) 20.0 
Mississipplscs- cease 20.4) 15.0] 33.0} 16.3]] 18.0) 18.0) 16. G/ 15. 6) 15. 0) 28. 8) 30.0) 25. 0} 26.0) 20.0 
Muouisiana cs. - G20 -- 255 DELS) Stee lees 2 22. 6|| 28. 0} 20.0) 20. 0} 21. 5} 25. 0} 27. 5) 28.0) 32.0) 37. 0} 25.0 
Mexas 24. S86 25 ee QOi2) ATRZ S58: 2 19. 4/| 16. 0} 22. 0} 20. 0) 19. 5) 19.0) 24.0} 30.0) 25. 0} 26.2) 25.0 
PAT KANSAS. SUoe Socata 13.6} 85] 10.5) 12.4!) 13.0) 12.0) 12.0) 12.0) 14.0) 12.0) 13.5) 15. 0} 15.0) 16.0 
United States...-. 9.0) 7.7) 8&0} 7.2) 7.1) 7.0) 68) 8&1) 8&5) 10.0) 10.2) 10.3) 101) 93 

International trade in unmanufactured tobacco, 1905-1909 .4 
EXPORTS. 
Year be- 
Country. ginning— 1905. 1906. 1907. 1908. 1909. 
Pounds. Pounds. Pounds. Pounds. Pounds. 

dN) FSX2 3 (2 Wobeoal Oar oc Ae Re Apis gal 6,171,178 | 9,722,914 | 7,754,758 | 4,073,480 | 6 6,222,563 
Avstria-~Muneary-----. 5000s noe Jan. 1 | 18,687,919 | 19,093,790 | 21,637,704 | 21,044,440 | 21,456,931 
TAZ eet ee Ee, eee See Jan. 1 | 44,953,473 | 52,094,709 | 65,459,601 | 32,129,345 | 565,678, 907 
THISW LN GIAs seer ee tee eee Jan. 1 | 22,824,739 | 28,092,899 | 28, 787,031 ,006,506 | 17,195,391 
SATA tooo cee ae ee eee Jan. 1] 5,749,096 | 3,493,435 | 2,678,406.) 5,532,100 , 347, 506 
Wey lors. dsr ee eed ae Jan. 1] 4,617,805 | 4,390,497 | 4,425.619| 4,075,075 | ¢ 4,075,075 
CHIDAR Ss cose encore ee Jan. 1 | 32,808,058 | 28,568,069 | 19,135,347 | 40,111,922 | 49, 468, 425 
Dutch East Indies. ...-......... Jan. 1 {108,081,973 |160,378, 243 }156, 810, 583 |175, 685, 251 |0131, 668, 981 
CeCe eee Se hots Seed Jan. 1 | 13,026,375.| 17,690,658 | 14,934,504 | 10,781,318 | 13,159,838 
Merdtcort aa. s 2a! hoe ee oe akO Jan. 1] 4,320,393 | 4,023,645 | 4,479,953 | 3,884,456 2,837,311 
Wetherlands.22 32048 73 ee Jan. 11] 4,003,120] 4,345,341 | 5,163,992 | 3,751,654 4,232, 501 
Philippine islands ss senses tee Jan. 1 | 19,832,747 | 26,685,768 | 23,589,657 | 24,927,663 | 20,976,743 
(IRusside fe Jeo cee et eeee oe Jan. 1 | 15,937,120 | 18,317,207 | 14,246,861 | 17,117,323 | > 20, 403, 732 
Santo Domingos: 2.252 22s- 2) ose Jan. 1 | 11,675,366 | 15,179,810 | 22,947,168 | 18,665,594 | 24,822, 461 
Turkey G sso sew ce coe hae ae ee Mar. 14 | 39,267,984 | 39,267,984 | 39,267,984 | 39,267,984 | 39,267,984 
wonited States: 222-2224. essen Jan. 1 [292,925,181 |336, 730,455 |317,399,986 |305, 455,871 | 351,564,177 
Other countries? 5-22-25. ten ee aloe oe 14, 230,829 | 9,872,908 | 25,094,185 | 38,790,000 | > 36,086,000 
Mp tale ccc een | See eee 659,113,356 |777, 948, 332 |773, 813,339 |764, 299,982 | 813, 464, 526 


a See ‘‘ General note,’’ page 507. 


> Preliminary. 


ec Year preceding. 
d Data for 1900. 
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International trade in unmanufactured tobacco, 1905-1909—Continued. 


IMPORTS. 
Country Year be-/ 1995 1906 1907 1908 1909 
ginning— s . : i is 
120.42 Jan. 1] 7,081,032 | 8,353,648 | 8,689,694 | 10,500,798 | 11,756,931 
(ACR UD Oe eee ee Jan. 1 5,371,534 | 7,538,329 | 10,169,916 | 12,886,746 9,370,516 
Austria-Hungary...............- Jan. 1 | 50,850,488 | 52,855,812 | 36,349,587 | 43,908,354 | 48,820,867 
Ltn ee Se eee eee Jan. 1 | 22,141,627 | 21,146,214 | 20,158,453 | 20,927,037 | 21,194,579 
GO RUG a ee re Jan. 1] 6,512,590 | 5,284,295 | 4,993,124] 6,618,473 7,514, 446 
DDD TD ee eee Jan. 1 | 14,738,578 | 14,821,069 | 17,338,976 | 16,760,080 | 12,744,798 
Cain SS alle Jan. 1 | 12,116,533 | 16,034,533 | 17,770,000 | 11,234,667] 8,273,200 
Ceci Jan. 1 9,744,429 | 10,399,202 | 11,208,298 | 19,896,714 3, 306, 900 
Lae oe Jan. 1 | 16,501,051 | 18,250,013 | 18,801,016 | 19,147,819 18, 753,139 
LOD Be ee Jans Ti 8,956,123 | 9,548,533 | 9,834,354 | 9,561,443 9) 477,672 
ht eee ee Jan. 1 | 66,966,994 | 54,816,081 | 62,557,408 | 63,594,945 44’ 485,742 
Chm Uo) Oa Jan. 1 [178,936,160 |131, 495,120 {156,698,138 |170, 494, 442 | 1727018, 104 
MALY 2 eo. css: als Jan. 1 | 28,127,670 | 45,918,749 | 43,913,866 | 44,893,159 | 49,666,772 
INBLHENIBNGRS seo occ oe oo ose ons Jan. 1 42) 252) 451 46,588,181 | 50,172,040 | 47,965,176 | 52,343,677 
JOST ee ee Jan 1] 2,956,905 | 3,487,734 | 3,877,092 | 3,648,473 3,700,179 
Log to | eS ee eee ae jan.” a 5,388,004 | 4,355,601 5,713,143 | 5,160,110 6,990, 132 
Sr 7 Jan. 1| 48,907,491 | 30,043,202 | 51,055,584 | 31,921,214 | 40,997,520 
init. Oe Jan. 11] 7,221,852 | 8,361,847] 9,212,130] 9,165,985 | 9,135,007 
lng) Jan 1 | 16,048,105 | 15,747,394 | 17,561,357 | 16,721,617 | 16,542,877 
United Kingdom. Jan. 1 | 82,444,539 | 83,766,884 | 87,329,290 | 87,933,057 | 85,654,211 
United States...... 2 -| Jan. 1 | 33,887,947 | 41,726,224 | 34,088,288 | 37,665,211 44,221,940 
thee countries: .0-....2.2------|oce--e- neu 56,276,364 | 55,711,151 | 50,720,308 | 61,800,000 | ® 62, 602, 000 
1 iT ee ae ee ae See 3,428, 467 |686, 249, 816 |728, 212,062 |752, 405,520 | 739,571,200 
@ Not including free ports prior to March 1, 1906. b Preliminary. 
FLAXSEED. 
Flax area of countries named, 1907-1909. 
Country. 1907. 1908. 1909. Country. 1907. 1908. 1909. 
NORTH AMERICA. EUROPE—contd. 
Acres. Acres. Acres. 
United States...... 2,864,000 |2,679.000 | 2,742,000 || Russia: Acres. Acres. Acres. 
so Russia proper. -|3,370, 200 |3, 250,900 | 3,120, 200 
Canada: Poland: |.325-2- 93, 800 87,500 90, 600 
Manitoba...... 23, 400 22, 400 Northern Cau- : 
Saskatchewan 110, 000 110, 300 Casiait so.) = 58, 700 63, 500 63, 300 
Alberta: ... <<<. 5,900 5,800 | 
| Total Russia 
Total. isi <.< 139, 300 138, 500 (European).|3, 522,700 |3,401,900 | 3,274,100 
De (a) (a) SOrVIAG .<.600-oonsac 6, 200 (2) (a) 
a OT 4,700 4,500 (a) 
SOUTH AMERICA United Kingdom 
(Iretand):.. 2755. 59, 700 46,900 38, 100 
Argentina.......... 3,452, 400 | 3,791,300 — |———— |} ———. 
Uruguay ---...5..:- 63,500 45,300 ASIA. 
OUM oc. 2's « 3,515,900 | 3,836,600 || British India, in- 
_———————————— eluding such na- 
EUROPE. tive States as re- 
[i he ee ee 3, 743, 200 |2,099, 400 | 2,997,000 
Austria-Hungary: qT SS SSS SS SS 
IANISCFIG. 222. < 123,700 111,100 |} Russia: 
Hungary proper} 30,600 27,100 (a) Central Asia...| © 62,900 | 5 75,300 176, 600 
Croatia - Slavo- Siberia: soaas: x 101,900 | 111,700 128, 800 
a eae 17,700 17,500 (2) Transcaucasia. . (2) (a) 22,900 
Bosnia - Herze- ) @) (a) wean eS 
govina....... (a a a otal Russia 
(CARE I (O)8F SES eee Sears 328, 300 
Malem. =<... se2. - 56,000 | 51, 200 (2) SSS 
ULI ee a 400 300 400 AFRICA. 
lope a 58,900 70, 600 50, 500 
UPS be a ee (a) (a) (a) ‘Algeria. soc25 eee 4,300 1,000 (a) 
Netherlands....... 41,600 35, 600 24, 800 
oumania......... 31,700 44,900 30, 100 
@ No official data. > Four provinces only. 
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Flax crop of countries named, 1907-1909. 


1907. 
NORTH AMERICA. 
Bushels. Bushels. Bushels. é . 3 
United States........... 25,851,000 | 25,805,000 | 25,856,000 |... 220.2. s22n]- =< << te ec cee e) aoe ee 
Canada: 
Manitoba: ~.-22.2..- 317, 000 281, 000 317,000 |... dics c contact ect<obetes eee 
Saskatchewan....... 1,365,000 | 1,144,000:| ‘1, 787,000 |. ... -<S2520.25-|hic22 cc cupce eee 
Alberta; Geosce sae soe 50, 000 74, 000 109, 000 |: .. 202s -.sec]i 2s. 5s<sktee 8 eee 
Totale #2 Jes 2 EF 1,732,000 | 1,499,000) }) 2,213,000 }: .. 2/025 -2.2c0) 25022-5528 28 e0)e eee 
Mexicos. - 7... S85.2ec.5. 2 150, 000 150, 000 150,000 [2.2.22 2 -h.00c| 5250235066 
Total North 
America......2..| 27,783,000 |'27,454, 000) |\'28,219, 000! |2... 265. 22.) 2. ee oc eee cae a ee 
SOUTH AMERICA. 
‘Argentina. 5. bs. 252. f8_t 32,502,000 | 43,333,000 | oon anc bb ke ees |onace des dee =c eee 
Wruguay -. 1.220.252 2% F 863, 000 723,000! | © 522,000! | 2... fio. nec] sc os sc eess aes pee 
Total:es- 228 £4 33,365, 000. | 44,056,000 | 41,813,000) |:...0.- 22... <]2-. oc cc. ee ee ee 

EUROPE. i 
Austria-Hungary: 

Austria...........-:-| 1,289,000 932, 000 102, 158,000 68, 136, 000 

Hungary proper....- 260, 000 190, 000 26,018, 000 20,000, 000 

Croatia-Slavonia. . .. 7,000 30, 000 10,352, 000 9,000, 000 

Bosnia-Herzegovina. 4,000 4,000 1, 400, 000 1, 400, 000 
Total Austria- 

Hungary... 2 ec. 1,510,000 | 1,156,000 139, 928, 000 98, 536, 000 
BBB ee: see 300, 000 300, 000 27,000, 000 
Bultarig=sco2cec eres 2,000 2, 000 200, 000 
PACE ke Seen os 613, 000 722,000 30, 494, 000 
dialysed oe tee (2) (2) 7, 242, 000 
Netherlands..<....0-i<0.= 392, 000 341, 000 13, 438, 000 
Roumanias...- 52 -.bcsc 159, 000 180, 000 1,628, 000 
Russia: TP oe coke Raha | cle aes a | 

Russia proper.....-- 19,176,000 | 17,326,000 1, 022, 484, 000 | 
Polands20-2>. -3) 2 925, 000 903, 000 - 42, 450, 000 A 
Northern Caucasia. - 467, 000 410,000 583, 000 26, 130, 000 
Total Russia (Eu- . | 
ropean) 22:5... 20,568,000 | 18,639,000 | 21,298,000 1,091, 064, 000 : 
Servis. oo e ee ee ee) = | eee 1, 100, 000 . 
Siwederies <2 ee yee 22,000 22,000 22, 000 1, 500, 000 
United Kingdom (lIre- 
Jand).. 5. 8s. beeen caste) 3 ee eee 16, 080, 000 
Totalee.oe.. 2 a 23,566,000 | 21,362,000 | 23, 849, 000 1, 288, 282, 000 
ASIA. 
British India, including 
such native States as 
RepODie fees eee eee 17,008, 000'| 6,528,000 | 11,908,000 |..............|sauu ct pecs selon =e mee nee 
Russia: Aa 
Central Asia.........| %545,000 b 495, 000 966, 000 27,000, 000 51, 864, 000 
Siberia ses." fe 581, 000 797,000 771, 000 47,700, 000 38, 109, 000 
Transcaucasia. ...... 150, 000 150, 000 107,000 10, 000, 000 6, 429, 000 
Total Russia 
(Asiatic) shes. 1,276,000 | 1,442,000 | 1,844,000 84, 700, 000 96, 402, 000 
Total Asia.........| 18,284,000 | 7,970,000 | 13,752,000 | 84,700,000 "96, 402, 000 
AFRICA. 
OY ag eS Se ea 12,000 8,000 10;000 |. 2.20 0502..00 00 222. eo ee 
Grand total....... 102, 960,000 |100, 850,000 |107, 643,000 |2,042,390,000 |1, 907,591,000 | 1,384, 684, 000 


a No Official data. b Incomplete official returns. 
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» FLAXSEED—Continued. 
Acreage, production, value, etc., of flaxseed in the United States, 1902-1910. 


Condition of growing crop. 


Average 
Acreage | Average ; 
Year. | sown and | yield per| Production. a ge When 
harvested. | acre. ec. 1. July 1.| Aug. 1.]Sept.1.| _ har- 
vested. 
Bushels. Cents. Dollars P.ct Pet aCe P.ct 
29, 285, 000 105.0 SOE S15: GOON ee oA se Se owls nc alla a eee = 
27,301, 000 81.7 , 292, 000 86.2 80.3 80.5 74.0, 
23,401, 000 99.3 23, 229, 000 86.6 78.9 85.8 87.0 
28, 478, 000 84.4 24, 049, 000 92.7 96.7 94.2 91.5 
25, 576, 000 101.3 25, 899, 000 93.2 92.2 89.0 87.4 
25,851, 000 95.6 24,713,000 91.2 91.9 85.4 78.0 
25, 805, 000 118.4 30, 577, 000 92.5 86.1 82.5 81.2 
25, 856, 000 152.6 39, 466, 000 95.1 92.7 88.9 84.9 
14, 116, 000 230. 6 32, 554, 000 65.0 51.7 48.3 47.2 | 


Average 
Acreage. | yield per 
acre. 


18, 000 10.0 
472, 000 7.5 
16, 000 12.2 
20, 000 8.4 

1, 605, 000 3.6 
660, 000 5.0 
10, 000 8.0 
50,000 8.2 
5,000 9.0 

60, 000 7.0 
2,916, 000 4.8 


Average farm price of flaxseed per bushel, on the first of each month, 1909-1910. 


: North South N. Cen. N. Cen. South 
ee Atlantic Atlantic | States East |States West| Central Ze Wet 
States. States. of Miss. R. | of Miss. R. States. : 
Month. 

1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. | 1910. | 1909. 
| Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. | Cts. 
January....... hp pl ts A | ee ene Pe trey is WoC sth k beat ey bs AT) 0 el (ees a ee 
February ..... ie | Pe ee ee Sees eee DTC. ONL: O [LOSS 2g ISON E LS. ct =< 3] ae | eae 
Hit es 2 Bere AE Selb se Slave fl sek oe LE eU | ee OS TRI Wey A eae ee eee oe aS 
se Ei es Bose8 p40. Gk... focea en fs -ness|s ecce 182.0 {130.0 |194.0 |145.8 |.....-|..---- 22530) |e 222 
2 aes 2 Tetra ee Re ene ae ee eee 180.0 }138.0 |209.8 148.8 |.....-].-.--- 242 Oi essee 
Ue ee jay FS Be a | ea el (eee 175.0 |144.0 |195.6 |153. 5 {175.0 |.....- 200.0 |..---- 
"eee ee LA a Sees oe eee ae ee LAR OTST O SSO TSS s Silo! o-oo (Sees eae cee 
LEST A= Se) 2 a Ry 2 a ee ee eee 175.0 {145.0 |210.3 |136.9 |180.0 |....-- 20808 Pee a= 
SOTUUE PLT 2 2 0 bs es ee (eae (ee 174.0 |130.0 |221.4 {123.0 |150.0 |..---- 165305). 5 25% 
October... -.. =. moe MOO Rie es | ee oe SE. ea fk 216.0 {120.0 |234.8 |122.8 |150.0 |-....-. 240. 0 |5ose 2 

November... .|229. 4 


December. .... Ms PGE. G2 25 [ea eo loceee 220.0 |135.0 |230.9 |152.9 |112.0 |120.0 |240.0 | 160.0 


ib yieesy | A Se eee, Berra 217.0 |130.0 |230.1 |139.9 | 70.0 |...--- 3.0 140.0 
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FLAXSEED—Continued. 
Wholesale prices of flaxseed per bushel, 1897-1910 


=i3 ell See wee oon oem | al mee oO eee |S 5 Moot <F 
. 
Ea NOD LRRSa RNARRARSAS ~ FAR RAAASAASS + SRB C00 mH tr 00 3S AN SRZRSS hay = 
. ce hfe pe sdintinidindsninnns |] nrididtdtininininnnis [os ndintidtnnnnnHA|A AANA AAA AA AAA | 
3 es} 
ee 
5 MBs Bos Mey te’ || pease egs | || centres | ar] Be ot See |S aS moot utes | o 
oe ericiicis rie rt niiddinnindninnnes [oi Bennie [es Foshan hana han tan hasten hn tome hos toni Moe! NANANRANANAA | 
. Lt No xt hme stot SeSnNonrdtow bid AOmos o CO Y Le] Anoo eo uD Ht SD eonitwooce us So wn 
o q a 5 ASBSZBSA tN AANNAAMAANM Ge | oO FRSRRASRATS H- SRRESLSSELSS gs ANBAR SOR ~ 
g bq en] Bodden ddinininninnnnins [os deindindindinindnininss [oi Bendis IAN ANNAN AAAAAAA | A 
es eet Se 
B ag S wn oomontoow SaiaBSanccoone Led Bonaenane Sy nN St 12Omt! So |3o ananono coun es 
—= . 
5 oF ES LBSSSessse BARRA NARAHOO!|SO aie PES PS EEE TE bal BSSeexesss wo | oo SHAM AMMHIMING | D 
a pee | So did Hs Mdnntinnidnnnin | rnin [eS ee AAANANHKHAANNAAA | 
. 
a gd | Sancconmanne]|) s+oumonvcontvo |S) AtSasBeSser 4 |S] ASA SatowumHa lal] oneraionhwoon | + 
. Comal ses | > 
ar i!) NDAD CD QCN tN CINNNOMAN AN oD NANNNN BAM ID b>) SRRSSRSSRRoOS o NIN 69 St 1 4t 169 269 G0 I~ EA a 
A Sas” i> “rode eel ek eee eb eee oe, Be. kh One i éry es, OY 6) ark eee Bille. =ek ee ae ROS Oye, TO) ete enee Ace 68 a 8, or pre © une h ese. Sa) re ao? see) Dee ae 6 6 ae Se ee . 
S 4s jae] pabinalinab ah Soh atcha bag Se Oe oe One Be A Bc Be De Se ee Oc Oh Oe Oe oe De Be Oa Se Be Be he Os Be hc eB Dh ed mi NANANANAANINANAN | N 
bol) 
§ q 
Fa ae : mipSaomann Momatwenmnos | © Sen SSSR AA Ss | SS Samoetoaotianscola|) axsotoknneann | 
1) a= z ReSSBSSZ5as pa fC aw sc ha SSO NANO s SRRSRSSASSRSR IA BSOSASKAAAAAGN | ~ 
FZ, Fi  elakeh Sa neaindidininnnine s didnt [| Feinntntinninninnes | FNANRRRANANAA | A 
‘ime a 5 ‘iia SO TREES im Dee 7 7 ae 
: MmoOoMoOoCOCOON Caine misc Dost : rot Bel ae Se neo sneetia inim ts Hl Eee | elieoe ain ome on f ; 5 19 19 19 19 i bias 
. a DOOM AWHORRS Hae SECs ID Ome imal . Cea ope AN + te te t IN Ui sO Cig dai TP CTA Te * . hereere ~ 
seat NS 8 yD dder den |) ehecalensecewbserere bpd ore ae Ce ecuer a hams hace ’ Piety FG eet agents sO) c ee eae ete hig Tame Chea ies Pe | mas tat ee pee er a ie ° 
Ss oe So ee ee | Lae es) ey Bea . ms Ce] | bee Aare leet Sapte prec | woes ot | Cae ee Ww Lf ory if Rel gel TnL te . N ANANANN N N 
a jae] pe ink ee ear a aes Nae RN . ‘ ' ere at Tie as rte aie ‘ ‘ 
q Ade Sapa sb he ay Ore] | Hews megiall Kae oo Part Decay toe) car ae ver UP at sy ae St Cae eer | i Maar a Oa eal . . 
q in treme Fe We Fi | Pee ce seer tar earth ne Reet dis tae RL ad 5 Sane ’ o 
‘S . Nn aN NANNN NANN VN 9 29 19 19.19 Nn LCD LD LD LD LD LD AD LD LD LD 1 UD its) t=) www SoS wm 
is} ez SORS sga on et os Es a es fina fs fa fos hos east x SSSSSSSSAaaas | a ANAK EEREEERE | N re SSSsacassess é 
is) 8 Qo daddies ddindinninninnsss ] ee ee ee Renn] FANNANNAANAAA |] 
: ani ne Hara HA na nN nia | da ' 

4 Loy HOH bb CrOBNSODMRID |! HD Bisowo NS S Sats #019 00 SH DOD 
| o | deinnidininnnie Rainn | nnd SS SR a apa nm ANNAN AANAANAN | NA 
aol 8 = 

= 5 

Ls ° He +N a) rea nn xs ‘ 
5 co mas ve) SHAN NS19 9 OO1NN 1919 te) S80 00 *SO1NSH19 1S 
#| @ | & | @agannekee| seseXsesses|s| axskesesenaas|s| Saeskeasasse|s| Sese : gesesa|s 
| Ss mine senting [os ee ee Ans I nAaNA tANANNAN [A 

Pia el RTT ae ee A SCC ALD aed on hie rca 20 Fi PRS A Sas Se kee Te 

ERS CRED aie ere secon A rete coer ete Sava 20 ‘ be ee ofE > ual kt’ eden oTaa 7 Sah ea es” wc a oan a 

Sern ar: ima ae ert i Soothe Petia Terteanenasets : eerie Pati Mee Cotes re Kem ear Cees: wae Ratoce er 

al eee co oe pe ry a rien ' pacers a te ie, Vr ' 1) Say ae ee tea ee oo . ayia. . 
o leit i LTH iiteiin tl mc Vie ack . Cate Cran Cian ory atl . See (eS See ete Yel be ria at . bern . 
Paley. Wey a) tee ar ‘ Coe! haa ont vt ea ae A Ct ROE ON nm unaiate Ate . oo . 
~ . ‘ 
S 7 us 1) . me eer er ‘ io) ‘ eae hd hw ’ *) ga)08 
A Se et tii at ATARI Gace Fish eee ech ings ieee ‘$3 
Ba ciate Sunn 2 pete ke Bate rQyOQ5 L BS prea eee eee eee oe 2 
Pa siiiigeBes ~ Bdiiiiigggas » ediiiiiveseg > Eg 
‘ ’ . 
HOS So !'SSoV0 HOS Sore sovg ROS Sov e soto 2 
BORE REE MESES BORE REE PRESS gSRERSENESE 8 3 
ao Soro 3 Sono GI ESioiey 
Seade5ndn0Za Shade56sn0ZA See<sea54<sn0ZA ZA 


STATISTICS OF RICE. 


RICE. 


Rice crop of countries named, 1905-1909. 


[Mostly cleaned rice. The United States crop as given here is computed from the official returns, which 
are for rough rice, allowing 45 pounds rough to 1 bushel, and 162 pounds rough to 100 pounds cleaned. 


China, which is omitted, has a roughly estimated crop of 50,000,000,000 to 60,000,000,000 pounds. 
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Other 


omitted countries are Afghanistan, Algeria, Colombia, Federated Malay States, Persia, Trinidad and 
Tobago, Turkey (Asiatic and European), Venezuela, and a few other countries of small production. ]} 


Country. 


NORTH AMERICA. 


United States: Pounds. 
Contiguous......-.. 359, 000, 000 
Noncontigu o u s— 

Hawaiie........ 33, 400, 000 
Total United 

States (except 

Philippine Is- 

IAHIGE) 222-52. 392, 400, 000 

Central America: 

Guatemala?>....... 1,300,000 

Honduras ¢......-. 8, 100, 000 

i) ral 7s ae ae ae 55, 151,000 

10) +2) i ah er 456, 951,000 
SOUTH AMERICA. 

erpentiue.s.>.c--..--- e 2,000,000 

Brazil: Sao Pauloh.... 83, 000, 000 

British Guiana........ 32, 800, 000 

Dutch Guiana......... 2, 500, 000 

La eee #209, 500, 000 

J 329, 800, 000 
EUROPE. 

MAGE DEE a cdc sees css 300, 000 

PNIPANS ooo. Goes oss 10, 800, 000 

RBRRCUC Hoe. Socicco cess =< J 2,900, 000 

=e 654, 000, 000 

ie aie 478, 800, 000 

abal sso sacs. ee 1, 146, 800, 000 
ASIA. 


1906. 


Pounds. 
496, 000, 000 


33, 400, 000 


608, 732, 000 


1907. 


632, 732,000 


475, 400, 000 


1, 282, 058, 000 


1908. 


Pounds. 
608, 056, 000 


33, 400, 000 


641, 456, 000 


8,100, 000 
@ 69, 932, 000 


720,788, 000 


719,000, 000 
83, 000, 000 
71, 300, 000 

3,718, 000 

194, 000, 000 


371,018, 000 


1909. 


Pounds. 
676, 889, 000 


33, 400, 000 


1, 118, 226, 000 


m 87, 571,000, 000 


n 763,000, 000 


5,000, 000, 000 


309, 000, 000 
5, 000, 000, 000 


320, 000, 000 
5, 000, 000, 000 


14, 459, 285, 000 
2, 478, 603, 000 


15,317, 905, 000 
2,818, 100, 000 


16, 217, 500,000 |m 16, 474,000, 000 


2,908, 000, 000 


9 2,908, 000, 000 


19, 125, 500, 000 


19, 382, 000, 000 


6, 877, 000, 000 |m7, 200,000,000 | 97,200,000, 000 


Native States...... , 000, 000 
Total British 

> ee 68, 556, 000, 000 

i eee BAP eee 392, 000, 000 

French Indo-China ¢...| 5,000,000, 000 

Japanese Empire: 

COST AR ee 11, 920,000, 000 

INOQMOSa.........- 2,719, 200, 000 
Total Japanese 

- Empire....... 14, 639, 200, 000 

Java and Madura...... 6, 268, 000, 000 


a Census, 1899. 

6 Data for 1904. 
¢ Data for 1901. 
d Data for 1906. 


¢ Average production as unofficially estimated. ° 
/ Estimated from official returns for acreage. 


9 Data for previous year. 
h Official report for crop of 1904-5. 
it Average 1908 and 1909. 
j Data for 1909. 


& Unofficial estimate. 


! Data for British India refer to crop years beginning in the spring of the calendar years mentioned in 


this table. 


returns for about 0.7 of the area harvested. 


m Preliminary. = 
n Data for 1907. 


1—70797°—yBx 1910——38 


Production as given here, estimated unofficially for the entire country on the basis of official 
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RICE—Continued. 


Rice crop of countries named, 1905-1909—Continued. 


, Country. 1905. 1906. 1907. 1908, 1909. 
Pounds Pounds. Pounds Pounds Pounds 

IKOrea Gic 2ee cea toen oe 3,200,000,000 | 3,200,000,000 | 3,200,000,000 | 3, 200,000,000 3, 200, 000, 000 
Philippine Islands... -- , 000, 725, 000, 000 695, 000, 000 568,000,000 | 5 1, 048,000, 000 
Russia, Asiatic: Cau- : 

easus and Central 

INSTA cro as Seis os ee oct ¢393, 000, 000 ¢393, 000, 000 393, 000, 000 4393, 000, 000 363, 000,000 
Slam 662 eee oneness 6, 824,000,000 | 6,824,000,000 | 6,824,000,000 | 6,824, 000,000 6, 824, 000, 000 
Straits Settlements. ... 793, 000, 000 794.000, 000 779,000, 77, 000, 000 477,000,000 


Motalescce ar sense 105, 909, 200,000 |108, 560, 888,000 |103, 029,005,000 |104, 765, 500,000 | 131,748,000, 000 
AFRICA. 
British Central Africa 9. 1, 800, 000 1, 400, 000 1,978,000 1, 600, 000 21,600,000 
a4 0 LU eee Se - 164, 000, 000 _139, 000, 000 150, 000, 000 155, 000, 000 170, 000, 000 
Madagascar.........-- 7953, 000, 000 #953, 000, 000 7953, 000, 000 953, 000, 000 4953, 000, 000 
Total aay seca 1,118,800,000 | 1,093,400,000 | 1,104,978,000 } 1,109, 600,000 1, 124, 600, 000 
OCEANIA. 
WIE sees eo ciee SEE 2,000, 000 3,000, 000 2,000,000 3,000, 000 23,000, 000 


Grand total... .|108, 963, 551, 000 |111, 760,923,000 |106, 423, 412,000 |108, 144,842,000 | 135, 186, 068, 000 


aEstimated from official returns of exports of this country and from per capita consumption of rice in 
Japan, a including food, seed, and waste, but not including rice used for saké (270 pounds per 
annum). 

b Data for crop year beginning July 1 of calendar year mentioned. 

¢ Data for 1907. 

d Data for previous year. 

e Data for 1903. 

f Estimated from official returns for acreage. 

g Includes only crops raised by natives. 

h Estimated from official returns for acreage. 

¢ Data for 1908. 


Acreage, production, value, etc., of rice in the United States, 1904-1910. 


Condition of growing crop. 


Acreage vor Average 
ge 
sown : . farm Farm value 
Year. and har- lie Production. price Dec. 1. When 
vested. | P ‘ Dee. 1. July 1. | Aug. 1. | Sept. 1. har- 
; vested. 
Acres Bushels Bushels Cents Dollars. Per ct.| Per ct.| Perct.| Perct. 
19042) os 662,000 31.9 21,096,000 65.8 13,892,000 88. 2 90. 2 89.7 87.3 
1905...... 460,000 28.1 12,933,000 95. 0 12, 286,000 88.0 92.9 92. 2 89.3 
1906-2222: 575,000 Si. 17,855,000 90.3 16,121,000 82.9 83.1 86.8 87.2 
1907/2525. 627,000 29.9 18,738,000 85 8 16,081,000 88.7 88.6 87.0 88.7 
1908.25 22; 655,000 33. 4 21,890,000 81.2 17,771,000 92.9 94.1 93.5 87 7 
19D See os 720,000 33.8 24,368,000 79.4 19,341,000 90. 7 84.5 84.7 81.2 
I9L0-=--.- 723,000 33.9 24,510,000 67.8 16,624,000 86.3 87.6 88.8 88.1 


Acreage, production, and value of rice in the United States in 1910, by States. 


Average 
Average ‘arm 
State. Acreage. | yield per} Production. a F pode 8 
acre. r 
ec. 1. 

Acres. |: Bushels. Bushels. Cents. Dollars. 
Norn Caroling. c2.- 022205582 scwseccen asso ,000 26. 5 27 , 00! 75 20,000 
PANIOATOLUN Ease <2. eae. ok: eee tae’ 17,000 21. 0 357 ,000 75 268 , 000 
GeOr Olas eek Paso Ne lec co csbaacen soeeee 4,000 22.0 ‘ 75 66,000 
MInMOHestes Airco note. ueSae eer mabe 900 21 0 19,000 72 14,000 
PATTIE Seo vie ra J otk cic c's a soba oe oeeeemceewe 1,000 25. 0 25,000 70 18,000 
WV GESULC Tey 0) Ls melee rene ietiers Seite 5 Se 2,800 30. 0 84,000 70 59,000 
Tainan oh. St82 9. agit los athe esac 371,200 34. 4 12,769,000 67 8,555,000 
TeaKeisree ed eis. S58 ahoe shencee Soeee oko 264,800 33. 0 »738,000 68 5,942,000 
REA, eee Re ee 60,000 40. 0 2, 400 70 1,680,000 
(CALE Ste oaec cues sce eee snéicemee scecte = 100 33. 0 3,000 65 2,000 
Onilted States. a>. 2¢ 2s eee cee 722,800 33.9 24,510,000 67.8 16,624,000 
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RICE—Continued. 
Wholesale prices of rice per pound, 1897-1910. 


New York. Cincinnati. | Lake Charles.| New Orleans.| Houston. 


Honduras, Head rice, 


, Domestic : 
Date. (good). Prime.s Rough.? cleaned. cleaned. 
Low. | High. | Low. | High. | Low. | High. | Low. | High. | Low. | High. 


Cents.| Cents.| Cents. Cents. Dolls. | Dolls. | Cents.| Cents.| Cents.| Cents. 
4 


Naas 7 ani Naina" ame apace 7 Reaonae pa aee: 
4 Bei SA Arpad iscecealsk t: - a apa fs 
4 5 Berg Wal etae al 23 6. = apie saree it ae 
4| Og fay © ace ee. Lee a pee ea ease 
re 53 «GH -1.70| 3.50| 13| 6% 3 5 
rae <| eee 64] 1.75] 3.40| 1h| 6% 331 BR 
4 5h 54| 1.50| 3.60| 14| 64 4 6h 
3 4i| 3 541 1.00] 3.00] In| 5 3 43 
3 “| 3 54] 1.00| 3.85| 1 5 3 5 
Ae ctl o Mlet | OO Bee) al 6 3h} BE 
5 sy] 4} a 2.00} 3.50] 13| 6 5 5} 
5 504g] «Sst 200] 3.50! 121 6 5 5h 
5 504g] SH] «225| 3.50] 1h] 5 5 5h 
a Gi al) lh emp sul Hl OS 
gee <2 See | mae | eee ea 1g] 6 38 
a) Gara s Bera teen 2 6} 6 6 
5 «6 5 rt (ia gen Rae as 2 6h 63} «64 
of 6 5 efe 2 oe 
5 6 5 6| 235] 360] 2%| _6 5 53 
i ioe 6| 235] 410] 2 6h 5 5h 
Se 53} 2.601 3.90| 2 54 Pde 
5 cs 53] 2.00| 3.90] 17] 6 rile a 
5 6 4 6| 1.75] 410] | 6% aq ee 
5 5 6] 73| 225| 3.75| 2 6 43] 5 
5 63} 741 2.00| 425| 2 bs 5h 
5 5 73] 225] 4.33] 22] 64 5 5h 
5 5} “1 5 ee WIA 2} 6 5h, OBR 
5 54 * Sas Pee 2 6 5h CG 
6H CG ~ ean aber ars 2 6 Bali 6R 
SS: ae, remy tees 3 7 Bil o> 36% 
6 Gi] «6 73] 2:50] 3.50| | 7 slg 
5 6 6}} = 74, « 200] 3.60] 12] 6 Bal 6.5% 
sy) fiwa]Ss«iéia|(C(<é‘éLS O75| 3.75] 19] 6 5 58 
5 5s} 6s GH] Ss«ia| 225] 3.60| 12) 5:8 “al che 
5 Bay SiG Sal Ceo cae | nll Be 43} 5 
5 oy. 6H 1 Hl Lm) 4a) al 7 43] «Gh 
5 sa] e637 | (1.75 | 3.75 14 6 a 
si} 5a] =. gs] Ss 7 | 200] 3.63| 2 ro | re 
Bil Ba. 6H]. 7] 225| 3.63) 2 6h a 
a Oa og 7| 2.25] 3.60] 2 6 5 5h 
sal ostt«=S isa) Si | «2.00] 3.40] 2 Gal Gal OS 
54 Sa| = sa]s «Ss 7] «(1.75 3.00| 12| 6b Bul. cas 
Bl we Sa RAE eee [see ees. | 6b Bil GE 
a54| 46 re ess ey ie ca 13} 68 5h OB 
a) St” Gh) el epee) A ee 54] OB 
5 Bil a6 7| 200|-350| wi] 6 5 58 
4 5 6 63] 1.75| 3.25] 13] 5% 43) 5 
a| 6 63] 1.50] 3.30| 18| 58 4§| 5k 
al si, SG 7|1.50| 375| wil 6 431 «OE 
6 1.75| 3.25] 1 6 3 5 
a ri 6 8 Volas| ule ales 
aa aa. 6 64] 1.60] 3.00] 14| 5} 33] 4g 
4 al 6 Gi] i:s5| 265| 12] 5 Bil 4k 
al fl 64] 1.60} 250| ul 6 a ag 
4) a. 6 63] 1.60| 275| 1 53 331 4 
Hae 6s! 1.60| 265] 1 6 3i| a 
i 6i| 1.60| 285| 13| 5% 43] 5g 
a 4] 66 Ga 1.75| 210 |. tS Be 31S 
“a, oat CG 64] 1.75|.280| 16] 55 ot 
4 4i| «6 Gh 17Gwada | ag. ae | ee 
4 ‘a 6 Gi] 1.75| 275| 1%| 42 3 4 
4 a 6 6a] 1.55| 3.25| 1g] 6b 3 5§ 


@ Louisiana grade, 1897 to 1901. bd Per barrel of 162 pounds. e Fancy head. d New crop. 
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RICE—Continued. 


International trade in rice, 1905-1909 .% 


[Mostly cleaned rice.] 
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EXPORTS. 
Year 
Country. begin- 1905. 1906. 1907. 1908. 1909. 
ning— 
Pounds. Pounds. Pounds. Pounds. Pounds. 
Belpiinthosoeoove ee o- = Jan. ~£ 41, 923, 262 73, 215, 968 61, 676, 146 84, 552, 734 121, 549, 309 
British-Indiass. J <--62 Jan 1 | 5,110,049, 504) 4,284, 929;600} 4,294, 019, 202) 3,736, 183, 475) 3, 822,116, 099 
Dutch East Indies....| Jan 1 98, 247, 103 100, 703, 857 116, 357, 243 126, 513, 678} 0 123,322,524 
ROLMOSA .o34c2.-2 === Jan 1 221, 561, 825 161, 759, 068 119, 264, 963 221, 473,132) 213,352,080 
HrAaAnCe +) 2. caacenee ae Jan 1 54, 089, 610 69, 981, 537 98, 089, 781 89, 998, 728 101, 400, 020 
French Indo-China....} Jan 1 | 1,369, 646, 421) 1,623, 918, 163} 3,033, 566,212) 2, 462, 564,329) 2,396, 428, 160 
Germany"¢222 5c ssc = Jan 1 222,773,526) 300, 225, 203 338, 463, 711 318, 752, 101 364, 511, 553 
Netherlands.......--.- Jan 1 282,611,808} 295,873,665} 315, 264, 586 375, 562, 261 384, 880, 186 
Penang. 2k. acceose es Jan 1 213, 530,667| 279,941,999} 344,022,843 330, 399,949) 358, 252,398 
Siam. 262 soteetesce Jan 1 | 1,835, 880, 400| 1, 921,339, 467] 1,779, 013, 333) 2,037,902, 086) 2,111, 915, 900 
Singapore: -2e2.2--=->- Jan 1 672, 031, 467 689, 046, 531 677, 447,819} 855,164,354) 896, 436, 185 
OthericountriesS-&- 2-2)-2e5—.-2 25 678, 783, 223 682,841,706} 820,990,492) 809,505,000) 860, 005, 000 
Totals =. 22245. e en aser 3 10, 801, 128, 816/10, 483, 776, 764/11, 998, 176, 331/11, 448, 571, 827/11, 754, 169, 414 
ee Se a ree 
IMPORTS. 
a ee 
Austria-Hungary... Jan. 1 156,519,564) 224,874,090 129, 110, 161 162, 192, 108 196, 349, 949 
Belem es seesoe ee Jans vl 132, 971, 397 149, 701, 442 135, 585, 126 183, 297, 724 224, 260, 779 
Brazile: Go cctk oes eeenes Jan. 1 129, 413, 871 88, 821, 786 25, 532, 770 14, 920, 432} 414,920, 432 
iBribish Wndiass sec se =e Jarl, yw 344, 832,880} 315,943,712} 237,331,883) 319,184,659} 229, 530, 093 
Ceylon eer sce.. acs to Jan. 1 714,172,144 731, 312, 784 741, 024, 347 607, 870,320} 637,524,600 
Chihas se sanaes eee Jans ) il 297, 055, 467 624, 860, 267} 1, 702,025,200} 898, 215, 467 506, 360, 667 
LO jh | of: ales See ere oe Jano 214, 934, 597 192, 766,374] 258,424,609} 219,077,311] % 240, 968, 236 
Dutch East Indies....} Jan. 1 661, 108, 710 762, 003, 092 599, 813, 423 732,890,254) © 791,935,992 
Jans) 89, 979, 896 101, 814, 530 95, 461,175 102, 472, 583 122, 966, 459 
eet tk 375, 089, 970 387, 572, 768 345, 988, 355 444, 436, 902 555, 721,075 
> 627, 278, O11 671, 849, 295 750, 601,700; 1,096,182,896| 690, 417,810 
UR TOA Be obeemnoeteaseoee Jan. 1 | 1,546,121, 733 813, 478, 133 902, 701, 867 647, 138, 933 441,747,600 
Manritins= =-2 5224 22-2 Satis eek: 114, 012, 106) 134, 012, 761 131, 022, 323 131, 263, 223 139, 881, 696 
Netherlands..........- earie el 493, 955, 916 561, 916, 461 566,643,424) 673,530,815 734, 620, 212 
PCNA SARC eA eee S22 Jane ed 263, 046, 133 276, 500, 933 292,286,300, 358, 425,970 411, 705, 534 
Philippine Islands. - Jane ol 483, 411, 974 280, 101, 412 262, 399, 906 349, 175, 386 368, 442, 959 
HTISSING EO See eee ae an. 00 177, 144, 824 210, 598, 294 193,910,846} 249,485,657) 63,705,208. 
Singapore: s-c22256.--\< QAtiS. ak 816,150,667} 810, 458, 665 803, 864, 402 964, 541,386} 1,020, 659, 456 
United Kingdom...... Janse 685, 939, 744 768, 403, 216 584, 189, 968 618, 651, 635 625, 626, 654 
United States......... ane a 109, 544, 299 209, 152, 583 203, 560,814 217,345, 410 225, 710, 483 
Other countries.......|......---- 1,195,514, 115] 1,284,847, 364] 1,241,719, 828| 1, 282, 690, 000/b1, 342, 530, 000 
ROtalseicees «lh escce es 9, 628, 189, 018) 9, 600, 989, 962/10, 203, 198, 42710, 272, 989, 071) 9, 585, 585, 894 


a See ‘General note,” p. 507. 


b Preliminary. 


a Year preceding. 


¢ Not including free ports prior to March 1, 1906. 
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{Excluding Canada, for ieee the census of 1901 shows a production in the preceding year of 1,004,216 


pounds. Other omitted countries are of very small production.] 
Country. | 1907. 1908. 1909. 1910. 
NORTH AMERICA. 
United States: a Pounds. Pounds. Pounds. Pounds. Pounds. 
Ve a er 12, 006, 000 9,000, 000 8, 000, 000 9, 000, 000 9, 000, 000 
OP UCAS a eS 15, 520, 000 15, 000, 000 12, 000, 000 13, 000, 000 13, 000, 000 
RPM Re Os oa 2's 5 cwwiencic © 23, 985, 000 23, 000, 000 16, 000, 000 15, 000, 000 18, 000, 000 
Er) 8,775, 000 7,000, 000 3, 000, 000 3, 000, 000 4, 000, 000 
USS) 20S AS | ee 60, 286, 000 54, 000, 000 39, 000, 000 40, 000, 000 44, 000, 000 
EUROPE. a 
Austria-Hungary 
Lo ee eee 15, 012, 000 29, 975, 000 41, 331, 000 18, 706, 000 b 35, 310, 000 
Ly 20) Sas See 1, 647, 000 2, 254, 000 1, 913, 000 1, 643, 000 ¢ 2, 860, 000 
Total Austria-Hungary.... 16, 659, 000 32, 229, 000 43, 244, 000 20, 349, 000 38, 170, 000 
PRU e ee mn. ele wis ve ca scas 7, 705, 000 6, 790, 000 8, 530, 000 3, 000, 000 6 6, 000, 000 
Ly Pale: oS SE 9, 156, 009 8, 672, 000 11, 369, 000 3, 000, 000 6 6, 653, 000 
ani Sa re 46, 384, 000 53, 255, 000 58, 069, 000 13, 356, 000 44, 998, 000 
Netherlands ete teat aensas sh 158, 000 158, 000 158, 000 158, 000 58, 000 
SS ee 10, 834, 000 12, 639, 000 9, 750, 000 8, 267, 000 b 6, 430, 000 
Cited Kingdom: England...... 27,517,000 41, 902, 000 52, 725, 000 24, 022, 000 33, 960, 000 
RE opt ete saan clans 118, 413,000 | 155,645,000 | 183,845,000 72, 152, 000 136, 309, 000 
AUSTRALASIA i 7 
Australia: 
OT NBS 213, 000 312, 000 132, 000 123, 000 ¢ 123,000 
SPARE ATIIAE GS 0.0 cc sde cases 989, 000 1,356, 000 1, 402, 000 1, 336, 000 ¢1, 336, 000 
WG et € 1,097, 000 €1, 100, 000 € 941, 000 € 749, 000 ¢ 749, 000 
LO es 2, 299, 000 2, 768, 000 2, 475, 000 2, 208, 000 2, 208, 000 
rand total-.. 2.5: --.. 180,998,000 | 212,413,000 | 225,320,000 | 114,360,000 | 182,517,000 
a Estimate based upon reports to California Fruit Grower and American Agriculturist. 
b Preliminary. 
ce Year preceding. 


d Estimated average, 1900-1903. 


e Estimate based on the official figures of area, multiplied by yield as given in census of 1895,1,088 pounds. 
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Wholesale prices of hops per pound, 1897-1910. 


New York. | Cincinnati.| Chicago. | 
| 
£ Pacific 
Choice . 
Date. Choice. coast, good 
State. to choice.a 
Low. | High.) Low. | High.) Low. | High. 
Cents.| Cents.| Cents.| Cents.| Cents.| Cents. 
tS adaonene 7 18 8| 18 17 
Ut Sees 11 20 14] 20 5 194 
ft ee ae 12 18 13} 19 7 18 
1000 ee 123) 21 10} 18 63, 18 
190M oe ee cig 13 20 133) 173) 123, 19 
102 ee see coe 14 38 143} 30 123; 31 
NOOR Sree Sane 203} 37 24] 294 19 31 
TOGa se os 32 41 28 | 37 284, 37 
1905 22s Pa: 13 37 133} 33 10 34 
1 | gs ere 11 25 12} 184 9 22 
1907. (¢) 
January..... 21 23 Gs ees 12 18 
February. . 21 23 11} eae 12 17 
Maren=2% 2: 21 23 1 10 15 
April.... 15 20 TR i oaae 8 12 
May =<. 5-2 15 16 if fy) Ao sac 10 13 
JUNes eee 15 16 14222233 8 12 
Julyzecoeels 15 16 ASHES soe if ll 
August...... 6 
September. . 0 
October..... 9 
November . - 8 
December... 8 
Year. . 
1908. 
January..... 15 16 1 eee 8 il 
February... 13 16 ORs 18S 6 10 
Marehooo2 5) < 11 14 i) eee 6 9 
Anrilion shess il 12 Shieco tes 6 8 
BV eclcmete il 12 | ae 6 10 
UNE. oo sece 9 12 Shlsacces 6 10 
VW ye ceca 7 il ) | eee 5 9 
August...... 6 8 | Soe 5 8 
September. . 6 it Bie s ad 9 ll 


a Common to choice, 1897 to 1903. 
6 Prime. 


Date. 


Year... 


1909. 
January....-. 
February ..- 
March=---. 
Apriltoncs see 


August...... 
September. . 
October...-.. 


December... 


January..... 


March......- 


Dal yes snes 
August...... 
September. . 
October....- 
November - - 
December... 


Year... 


New York. | Cincinnati.| Chicago. 
5 Pacific 
Pr Prime. | coast, good 
. to choice. 


Low. | High.| Low. | High.} Low. | High 


13 14 12) | 22225 9 il 
13 14 DO ees = ors 9 il 
12 14 a lag ee 9 il 

6 16 ta Pa 5 il 


13 15 phe ese = 
13 15 A ett omer = 
13 14 tT a 
13 17 DO Seer 


33 | 35] 258 2731 20] 26- 
32| 35] 253 268 22] 26 
93| 34| 24% 2541 92| 24 
24| 29] 24] 24s 17] 19 
23| 25| 20| 211 16] 18 
2/ 24| 16| 17| 16| 18 
22} 23| 16| 1731 14| 16 
2 | 23| 16] 174 14] 16 
a1} 92| 164/.....- 14| 16 
21| 23} 15% 16s 16] 417 
22| 23| 16| 174 15| 17 
a1 | 25| 173 188 15! 18 
21 | 35 154 274) 14| 26 


| 


c Prime to choice. 
@ Pacific coast, good to choice. 
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HOPS—Continued. 
International trade in hops, 1905-1909.4 
EXPORTS. 
Year 
Country. begin- 1905. 1906. 1907. 1908. 1909. 
ning— 
Pounds. Pounds. Pounds. Pounds. Pounds. 
Austria-Hungary ...........---- Jan. 1 | 18,777,206 | 12,365,284 | 17,826,133 | 15,498,272 | 17,834,112 
IPI ao one oa a noes ss Jan. 1] 2,582,318] 3,178,692 | 2,166,826] 1,403,039 2,508, 319 
Oo Ti) ee ee eee Jan. 1 qj 382, 722 386, 691 152,339 163, 802 
ST Jan. 1 | 22,855,096 | 26,767,198 | 22,540,055 | 27,341,943 | 19,408,417 
ECR eS coco. encase Jan. 1] 1,256,989] 1,534,058 | 1,561,238 | 1,771,156 1, 442, 399 
LOD TSG ae Jan. 1 369, 712 493, 360 288, 176 170, 016 347, 984 
On 6 ee eee Jan. 1] 1,140,117] 1,978,368 681, 990 241,342 | ¢2,600, 122 
United Kingdom..............- Jan. 1] 1,820,448} 1,300,096 | 1,168,720 | 1,059, 632 1,750, 896 
CIC CORTE. US 2 a Jam 1] 5,718,682 | 17,701,436 | 16,090,959 | 21,423, 869 8, 955, 533 
SULPUT ST es Pee eee 63,125 140, 828 258, 296 98, 000 ¢ 226, 000 
wll) gs Se ee 55,185,057 | 65,842,042 | 62,969,084 | 69,159,608 | 55,237,584 
IMPORTS. 
LOU Jan. 1] 1,279,362] 1,412,569 | 1,020,898 973, 814 847,791 
Austria-Hungary ............... Jan. 1] 1,187,189 | 1,346,363 773, 602 553, 360 585, 321 
IE ei ae Ge sw tm 3 Jan. 1] 6,617,221 | 5,431,355 | 5,577,912] 6,025,351 6, 630, 010 
ete AI wy Jan. 1 485, 184 307, 216 470, 736 , 888 300, 944 
British South Africad........... an. 1 308, 112 657, 888 588, 672 543, 984 435, 344 
i220. So ee Jan. 1 964, 962 699,630 | 1,223,478 | 1,205,845 1, 245, 446 
Dh ea Jan. 1] 1,378,660} 1,297,861 | 1,293,011 | 1,340,961 1, 102, 520 
a. 7 6S =a Jan. 1] 3,879,328] 4,386,095 | 4,297,911 | 4,907,929 5, 725, 567 
(ETT 7) i a Jan. 1] 9,047,989 | 4,865,380 | 6,666,336 | 6,154,864 8, 016, 587 
UTE 27 a ee Jan. 1] 3,368,742 | 3,497,750 | 3,372,957 | 3,386,709 2, 946, 876 
DS 2 ee Jan. 1] 1,199,162} 1,452,240 | 1,395,110 | 1,283,377] ¢1,047,271 
SUP Se eee Jan. 1] 1,662,563] 1,275,477 | 1,488,832 | 1,166,003 974, 140 
Sf 5 Sh er Jan. 1] 1,347,685 | 1,087,540 | 1,421,540 | 1,289,704 874,785 
United Kingdom............... Jan. 1 | 11,147,584 | 25, 702,992 | 21,902,048 | 29,922,256 | 15,030,512 
OS ee Jan. 1 5,968,533 | 7,849,548 | 7,163,356 | 7,367,684 6, 807, 689 
LUSTER Sn Pee ee 2,514,950 | 4,107,343 | 3,465,556 | 3,809,000 ©3) 629,000 
ish) Ge ee ee aes See 52,357,226 | 65,377, 247 70,294,729 | 56,199,803 
@ See “General note,”’ p. 507. ¢ Preliminary. 
> Not including free ports prior to March 1, 1906. d Cape Colony before 1906. 
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Wholesale prices of beans per bushel, 1897-1910. ~ 
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SUGAR. 


Sugar production of countries named, 1906-7 to 1910-11. 


, 

[European beet sugar, as estimated by Licht; United States beet sugar, from reports of Department of 
Agriculture on the Progress of the Beet-Sugar Industry in the United States; production of British 
India, excepf 1910-11, from official statistics; other data, from Willett & Gray. The estimates of Wil- 
lett & a do not include the production of China and some other less important sugar-producing 
countries. 


Country. 1906-7. 1907-8. 1908-9. 1909-10. 1910-11.a 


CANE SUGAR. 
NORTH AMERICA. 


United States: 
Contiguous— Tons. Tons.d Tons.d Tons.b Tons.d 
Louisiana..... 35th See Peer eee 230, 000 340, 000 355, 000 325, 000 

13, 000 12,000 15, 000 10,000 


392, 871 465, 288 477,817 462,613 
210,000 200, 000 245, 000 308, 000 


5 
8 
i) 


wy 

ND 
Soo — 
Se-6 


Total United States (except Phil- 


PPMIBECINIANGS)) <5 o.25% = cose nc enn 845,871 | 1,017,288 | 1,092,817] 1,105,613 , 116, 000 
Central America: 

DuTRSE EM Se te 2,365 2,415 2,245 2,500 2,500 

JU nn Se = a ee 7,469 7,178 7,260 7,500 7,500 

“ELITES! -a23) e e 3,905 4,175 3,950 4,500 4,500 

00 SET Oe oh a ee 6,008 5,490 6, 241 6, 500 6, 500 

PEPMMESEEN Ee eee. ooo cence. we cece 119, 496 123, 285 143,179 160, 000 170,000 
West Indies: 
British— 

Antigua and St. Kitts. ............ 28, 319 20, 000 19, 000 20, 000 20,000 

wil DMIO OSE Rae 32,950 31, 852 13,128 35, 000 40,000 

UST Co ie i er 13,971 10,718 11, 453 12,000 12,000 

oct 2 CITE EL inca ae SS A ee a 45, 631 41,626 44,512 45, 000 45, 000 

Gin | a 1, 427,673 961, 958 1, 513, 582 1, 804, 349 1,900,000 

Danish—St. Croi 13,000 13,000 14,000 15, 000 15, 000 
French— 

ST ht i a oe 38, 960 37, 500 25, 211 43, 000 43,000 

HARPS wooed ooo ie 36, 764 35, 943 37,757 40, 000 40,000 

Haiti and Santo Domingo............. 60, 000 60, 000 69, 483 93,000 100, 000 

ist. 2 Seay ae eee 5, 662 5, 000 8,000 8,000 8,000 

LP SOS Se ee ee ee 2, 688, 044 2,377,428 3,011,818 3,401, 962 3,530, 000 

SOUTH AMERICA. 

Woy RUD ea ea a ee eee 116, 287 109, 445 162,479 125, 000 130, 000 

Te TL pelts, Se eS ae ee eee | 215, 000 180, 000 248, 000 253, 000 310,000 

ALT y C025 SR eo eee 120, 334 99, 737 117,176 101, 843 100, 000 

STATUES oo ee ok Sac am coc sae cace 13,000 13,000 11,000 13,000 13,000 

150, 000 150, 000 150, 000 

3,000 3,000 3,000 

691, 655 645, 843 706, 000 

21, 669 23,033 24,000 


1,872,900 | 2,125, 300 2,100, 000 


122,000 160, 000 230, 000 
1,241,885 | 1,200,618 1,175, 000 
129,015 120, 000 150, 000 


34,835 45, 000 000 
205,758 244,597 190, 000 
31, 992 62,000 76, 000 
39, 500 40, 000 40, 000 
326, 825 284, 870 


312, 085 391, 597 351, 000 


@ Preliminary. 

b me bt 2,240 pounds, except beet sugar in Europe, which is shown in metric tons of 2,204.6 pounds. 
c orts. 

@ Official estimates for such parts of British India as return statistics of production. 
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SUGAR—Continued. 


Sugar production of countries named, 1906-7 to 1910-11—Continued. 


Country. 1906-7. 1907-8. 1908-9. 1909-10. 1910-11. 
OCEANIA. 

Australia: Tons. Tous. Tons. Tons. Tons. 
Queensland's... jo .Sutecs se enenec. oa 182, 000 188, 307 151, 098 134, 584 175, 000 
New: South. Wialese.  .. 2 et. Se 24, 000 23, 418 15, 000. 14, 750 15, 000: 

nN Ce eee eee Ae Seer aee sie 43, 000 69, 000 65, 000 68, 900 66, 000 

RGtalt-e: 2 §\ske Us Piece eens ceee eee 249, 000 280, 725 231, 098 218, 234 256, 000 
Grand total, cane sugar...........--- 7,352,840 | 6,916,368 | 7,634,125] 8,291, 587 8, 522, 000 


BEET SUGAR. 


NORTH AMERICA. 


431,796 413, 954 380, 254 457, 562 > 510, 000 


11, 367 7,943 6, 964 8, 802 8,704 
443, 163 421, 897 387,218 466, 364 518, 704 
EUROPE. 

AMistria-=HuUngary |. .ca-cc-ece eee ceemn eee 1,343,940 | 1,424,657 | 1,398,588 | 1,257,000 1, 600, 000 
IBelpitim . oc. S.eiet Sac 2 a See eee eee 282, 804 232, 352 258, 339 250, 000 285, 000 
Hrance. |... fase cn ane cee meee ease eater 756, 094 727, 712 807, 059 801, 000 750, 000 
Germany. -.2 2 U6s 5:5... <a oeth cee oct sae ees 2,239,179 | 2,129,597 | 2,082,848 | 2,027,000 2, 572.000 
Netherlands! 2226 2 oo 2 2s ste oe eee see 181, 417 175, 184 214, 344 198, 000 225, 000 
Rassias. ce a ees oe See eee 1,440,130 | 1,410,000 | 1,257,387 | 1,145,000 2,075, 000 
Othercountries..c.)o.-cee eee seme ote ee ees 467, 244 462, 772 525, 300 460, 000 550, 006 
Total: Ses se.20 eee ee oe 6,710,808 | 6,562,274} 6,543,865 | 6,138,000 8, 057, 000 
Grand total, beet sugar...........-.-- 7,153,971 | 6,984,171 | 6,931,083 | 6,604, 364 8, 575, 704 
Grand total, cane and beet sugar....| 14,506,811 | 13,900,539 | 14, 565, 208 | 14,895,951 | 17,097,704 

a Exports. b Preliminary. 


Production of sugar in the United States and its possessions, 1839-40 to 1909-10. 


[Census data, as far as available, are given in italics. Census of 1840 did not separate cane and maple 
sugar; statistics for ‘Other Southern States’’ represent production of all sugar in South Carolina, Georgia, 
Florida, Tennessee, Alabama, and Mississippi. Censuses of 1850 and 1860 give returns in “‘ Hogsheads of 
1,000 pounds” and Censuses of 1870 and 1880 in ‘‘ Hogsheads;” these returns were converted into pounds, 
in Census Abstract of 1890 at rate of 1,20¢ pounds to the hogshead and in Census of 1900 at rate of 1,000 
pounds. Beet-sugar production for 1897-98 from Special Report of Department of Agriculture; for 1901-2 
and later years from Progress of the Beet-Sugar Industry in the United States; for other years from Willett 
& Gray. Production of cane sugar in Louisiana beginning 1906-7, and in Texas beginning 1903-4, from 
Willett & Gray; earlier statistics for Louisiana and other Southern States from Bouchereau, in part taken 
directly from his reports and in part from the Statistical Abstract of the United States. Porto Rican 
production of cane sugar for 1854-55 to 1884-85 from Rueb & Co.; for later years from Willett & Gray. 
Statistics for Hawaii, 1874-75 to 1880-81, represent exports, from Bureau of Statistics Bul. 30; for 1881-82 
to 1884-85 from Rueb & Co.; for later years from Willett & Gray. Statistics for Philippine Islands for 
1854-55 to 1857-58, 1859-60 to 1866-67, 1872-73 to 1894-95 represent exports as officially returned, taken from 
the Census of the Philippine Islands, 1903; for 1858-59, 1867-68 to 1871-72 from Foreign Markets Bul. 14, 
representing commercial estimates of exports; subsequently from Willett & Gray, the statistics for 1904-5 
to 1907-8 representing production, other years, production. Ton, 2,240 pounds.] 


Cane sugar. 


ee fara tales froma ass 
: sugar. er ilippi 
Louisiana. Seathem ibe Hawaii. Tee 
tates. 7 : 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 
1889-40 ( Census).-.|..-......--- 63,548 403 


Hogsheads. | Hogsheads. 
1849-50 ( Census)..|.........-.- 226, 001 21,576 

Long tons. | Long tons. 
1854-55........-.- | race ce 171, 976 13, 169 
LOSS acti COR Cn Be ee eee sae 113, 647 9, 821 
SOU eTi ie preteens cele | wn cin wien oecle 36, 327 2,673 
ABO] —DSie wipe cine = «| cao <n 137, 351 6, 385 
BOS =OO scee ce ctc |<. lcee eters 185, 177 8, 169 
ERDUSOU Same eisc ces [acer seme nes 113, 891 5, 149 
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Production of sugar in the United States and its possessions, 1839-40 to 1909-10—Con. 


Cane sugar. 
Beet ae, pen | 
Year. ae 
sugar. Other Porto Philippi ; 
) ie ee ppine 
Louisiana. | Southern Bino Hawaii. mess. 


Dee ae eels Crain aecw wcnle tacos covet tcacandeeeee 
tons. 
4,313 “AC eet 45,316 234, 961 
5, 138 Oe ee 60, 957 369, 953 
2,768 ee ON 2 Soe x cate 51, 240 160, 240 
250 BE nOG). 2s Sos recon 44,325 144, 288 
179 (is PS ys 0| Re ee 46, 092 114, 867 
348 64, 417 40, 636 114, 685 
3,348 68, 229 55, 195 146, 324 
4,518 73, 935 }- 74, O81 171, 416 
2, 567 81, 500 68, 818 195, 719 
2, 402 102, 110 78, 214 227, 525 
Hogsheads 
Be Oele Wcarecsane- cpils co qaeccvs-aluccesondaate|> sees os eeee 
Long tons 
4, 208 AUS ONS aoa ino scan 87, 465 270, 769 
4,217 SRE Pt aR eee eit 95, 526 255, 285 
4, 235 SigbSGil cess cnacace 83, 865 232, 197 
2,410 6 byork SRE ates 99,770 220, 725 
3, 454 72, 128 11, 197 126, 089 273,015 
4,046 70, 016 11, 639 128, 485 287, 240 
3, 879 62, 340 11, 418 121, 052 283,911 
5, 330 84, 347 17, 157 120, 096 292, 701 
5, 090 76, 411 21, 884 129,777 340, 272 
3,980 57, 057 28, 386 178, 329 357,774 
Hogsheads. 
Ct il Ra eee =| Ee oan | a eee MeN io Re 
Long tons. 
5, 500 61,715 41,870 205, 508 436, 960 
5,000 80, 066 50, 972 148, 047 355, 958 
7,000 77, 632 51,705 193,726 465, 860 
6, 800 98, 665 63, 948 120, 199 418, 590 
6, 500 70, 000 76, 496 200, 997 449, 322 
7,200 64, 000 96, 500 182,019 478, 277 
4,535 86, 000 95, 000 169, 040 436, 234 
9, 843 60, 000 100, 000 158, 445 486, 514 
9,031 62, 000 120, 000 224, 861 562, 631 
i ny 55, 000 120, 000 142, 554 456, 260 
6, 107 50, 000 125, 000 136, 035 536, 445 
4,500 70, 000 115, 598 248, 806 605, 197 
5, 000 50, 000 140, 000 257, 392 681, 935 
6, 854 60, 000 136, 689 207,319 696, 648 
8, 288 52, 500 131, 698 336, 076 865, 988 
4,973 50, 000 201, 632 ; ~ 753, 546 
5, 570 58, 000 224, 218 202, 000 809, 333 
5, 737 54, 000 204, 833 178, 000 793,415 
3,442 53, 826 252, 507 93, 000 680, 758 
re 71" [ie ee Se! | es eee ee ieee 
2,027 35, 000 258, 521 62, 785 578, 441 
TRIONAL ee: B18 OUR | Ae toons. see see 
2, 891 80, 000 321, 461 55, 400 812, 190 
3,614 85, 000 317, 509 78, 637 971, 263 
3, 722 85, 000 391, 062 90, 000 1,094,016 
SN eas: SS Ee ee el (ae eee eee ee eS 1795 STU e's scene 
¢ 19, 800 130, 000 328, 103 84,000 1,005, 205 
¢ 15, 000 145, 000 380, 576 106, 875 1,219, 155 
¢ 12,000 213, 000 383, 225 145, 525 1, 369, 895 
¢ 13,000 210, 000 392, 871 145, 500 1, 423, 167 
¢ 12,000 200, 000 465, 288 150, 000 1, 581, 242 
¢ 15,000 245, 000 477, 817 129,015 1, 602, 086 
¢ 10,000 308, 000 462,613 120, 000 1,683,175 
¢ 11,000 320, 000 485, 000 150,000 | @1, 721,000 


a Mean annual production; quantity varied from year to year between 300 and 500 tons. 
b coin uncertain; not exceeding quantity stated. 

c Texas. 

d Preliminary. 
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International trade in sugar, 1905-1909. @ 


YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


EXPORTS. 
Country Year be- 1905 1906 1907 1908 1909 
. ginning— 3 ‘ < E I 
Pounds. Pounds. Pounds. Pounds. Pounds. 
‘Ayrentingas. j.7)ci% oe Jan. 1 4, 847, 964 233, 690 140, 653 40, 622 87,576 
‘Austria-Hungary... .. Jan. 1 | 1,265,791,878| 1,631,945, 421| 1,618, 876, 642] 1,769, 027, 274! 1,757, 062, 893 
ipelplamMias..Mseseesese Jans Or 304,193,682) 462,976,753) 381,085,086} 293,991,033) 321,161,159 
BEATZ eee Afiaie al 83, 216, 786 7, 278, 992 28, 346, 807 69,616,218) 6 154, 780, 081 
British Guiana........ sAtprs) OAL 261,072,000) 257,490,240} 225,650,880} 258,077,120) 243,118, 400 
British india esse. =. sate Ce 60, 302, 704 46, 609, 920 46, 583, 376 46, 355, 008 36, 905, 904 
(Global eee Oar ea haben | 69, 228, 800 59, 815, 600 47,729, 733 75, 818, 000 123, 619, 867 
CAIDA So er a oc inee Jan. 1 | 2,412,915,391| 2,643, 700,975} 2,910, 438, 045) 1,991, 018, 068 63, 206, 646, 443 
Dutch East Indies. - Jan. 1 | 2,314,655,085| 2,197,208, 868} 2, 632,250,558] 2,823, 722, 228/62, 782, 634, 830 
MPV Geena. mas ae see Jans 9 oh 67,821, 106 10, 495, 854 , 206, 628 8, 638, 977 9, 987, 436 
MOrMOSa seo oeece anes Janie? a 93,930,689] 147,283,970} 124,809,731} 137,148,777) 277,482,654 
INTaNGe: 2s scchicw ae eee Jane” a 658,062,149] 617,793,487] 731,268,080} 540,824,641) 535,757,483 
Germany ¢.../.......- Jan. 1 | 1,636,803, 746] 2,671,855, 698| 2,015,279, 142| 1,842; 130,114) 1,882,598, 329 
Mauritius sao. scceueeee Jans” 361,987,596} 410,919,376} 431,348,726) 434,420,571 395, 403, 344 
qvetberleads See ee Jan. 1 215,001,603} 360,050,106} 299,971,063) 339,798,814) 336,095,311 
BR aes Pra Bane gains ea 295,935,805] 301,435,777] 243,864,933] 6 275,339,651) @ 275, 339, 651 
Philippine Islands. Jan. 1 239,196,273} 285,393,647] 282,006,295) 319,082,784) 285,116,244 
UNIONS Sa eee eee Jan. * 41, 433,135 80,424,062} 102,514,264) 104,133,256] @ 104,133,256 
RUSSIAS bs deabeeee ne an. 1 220,925,074] 214,041,360} 396,915,568) 658,262,999] © 451,890, 300 
Trinidad and Tobago.| Apr. 1 81,179,056} 100,809,856) 103,645,472 88, 744,320} 101,539,200 
Othericountnies. 525-22). sees ase: 948, 358, 615] 1,093, 894, 758} 1,033, 443, 798 985, 775, 00001, 007, 483, 000 
Potale2 . codes Gel saesce eos 11, 636, 859, 137|13, 601, 658, 410/13, 665, 375, 480/13, 061, 965, 475 14, 288, 843, 361 
IMPORTS. 
PAT PONT: che occ aats se Jan. 330, 327 4,085, 229 95,781, 273 91, 654,477 43, 683, 538 
aABUSTaliA «265255525 Jat «oad 55, 923, 056 94, 026, 128 13, 891,696 43,918,224] 223,324,304 
british India... 32-2. - - JAN ok 666, 139, 936} 1,222,706, 352! 1,073, 977,072) 1,185,089, 696) 1,254, 130,976 
British South Africa e.| Jan. 1 82,805,094) 112,856,109) 106,466,060 91, 486, 806 67,321,877 
MOATIOUS (. 0c. Asan zemcc sc Jan.) fab 388,668,153} 461,635,652} 444,983,523] 437,085,696) 522,558,227 
Chile. sc egsceaseeees Jan. 1 75,610,563] 118,266,828} 124,648,777} 106,660,995] 153,624,041 
BOND se nik ais; see aces aoe Jan. 1 626, 433,333} 872,765,600] 782,549,467] 578,563,200} 743,704,800 
Wenmarka 2552 Saeses- Jan. 1 76,080,072 45, 254, 827 53,083, 219 82, 653, 042 84, 324, 407 
HV Dts eae uae oa Jans. 86, 880, 895 76, 321, 099 54,872,620} 117,407,689) 108,403,341 
inland s2 522-2200 o5<< Jan. 1 73,772,007 83, 322, 752 87, 685, 848 90, 169, 703 97,576, 050 
MTANCC oe oe cee cis cee Jan. 1 179,460,755} 222,562,321] 238,168,985} 254,266,538) 238,557,561 
WL Verena sree isle ayn Jan. 1 11, 251,729 31, 832, 317 52,332, 876 10, 795, 373 26, 113, 267 
WPAN Spa Semele eas Jan. od 289,129,733} 504,816,933} 439,518,000} 443,138,800} 298,867,600 
Netherlands.......-.- Jan. 1 167,742,700) 121,994,196) 196,542,746) 141,159,438) 156,036,526 
New Zealand......-.. Jan. 1 89, 439, 230) 93,329,376) 118,135,248} 102,663,680} 116,441,136 
Norwayeti5 22222.) Jan. 1 77, 993, 596 80, 364, 138 87,092, 424 87, 074, 147 98, 677,191 
SR OTSIA ce-ere nse e ate Mar. 21 154,217,415} 209,477,168) 191,423,247} 187,302,229) 201,246,499 
Poriigal 25. ssecosece Sera! 70,011, 389 72,092, 109 72, 965, 925 73, 321, 464 77,187, 757 
Singapore... of EL 117,958,267} 134,471,066] 102,563, 467 91, 263,733] 125,336, 667 
Switzerland. ee 92,011,994} 187,653,456} 205,551,900} 201,421,100) 201,007,271 
MPP REY «ano ae ee as . 14] £ 273,612,826) 302,621,963). @ 302,621,963] g 302,621,963) g 302,621,963 
United Kingdom..... Jan. 1 | 3,099,597, 648] 3,420, 616,976) 3,535,722, 624) 3,495,191, 616) 3,663,325, 456 ; 
United States......... Jan. 1 | 3,737,336, 660] 3,873,665, 661] 3,872,221, 493) 3,718, 700,796) 3,816, 896, 855 
Wrtiena ys) 20 22s July 1 33,838, 445 47, 969, 665 6 3,904, 846 d 3,904, 846 h , 846 
-Other countries.......|-.-.2.-..- 583,891, 511 438,510,189} 531,965,044] 595,478,000 b618, 985, 000 
Total Oss sets) Seep ee 11, 210, 137, 334/12, 833, 018, 110/12, 788, 670, 343/12, 532, 993, 251/13, 243, 857, 156 


a See ‘General note,” p. 507. 

6 Preliminary. 

¢ Not including free ports prior to March 1, 1906. 
a Year preceding. 


e Cape Colony before 1906. y 
t Data for 1899. 
g Data for 1906. 
h Data for 1907. 
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Sugar-beet acreage and beet-sugar production in the United States, 1901 to 1910. 


[From reports of Department of Agriculture on Progress of the Beet-Sugar Industry in the United States.] 


Average 
fac- agence extrac. Aver- ae Aver- 
ories p tion o age . age 
. Area har-| yield of Beets | Sugar man- urit: 
State and year. abies vested. | beets | worked. | ufactured. tect oi ing ae. fenpth 
AG er acre. = cient of | 0) C2™- 
tion. Pp weight of| beets. beets. a| Paign. 
beets. . 
1910. 
Acres. Tons.» Tons. 6 Pounds. Per cent. | P. cent.| P. cent.| Days. 
California... .... 10 83, 000 10.63 | . 882,084 | 254, 544,000 14. 43 17.61 83. 62 102 
Colorado........ 16 | 121,698 10.33 | 1,256,771 | 298,810,000 11.89 | 14.24] 80.51 85 
LETTE sok eines Bae 3 15, 434 10. 60 163,557 | 39, 988, 000 12. 22 15.98 | 86.17 83 
Michigan....... 16 | 112,232 7.31 819, 923 | 212, 106,000 12.93 | 17.00] 86.21 74 
ILS ee ae a 5 31, 293 14. 54 455,064 | 97,768,000 10.74 15.04 | 84.22 128 
Wisconsin...... 4 14,000 10. 21 143,000 | 34,340,000 12.01 | 15.88] 85.17 63 
States having 
but a single 
factory each: ¢ : 
Arizona..... 
Illinois... .. 
TOWS....~-5 
Kansas..... 
Minnesota. . 
Montana.... ll 42,605 8.47 360,983 | 87,382,000 12.10} 15.09 | 83.21 61 
Nebraska. . . 
New York.. 
Olio. -= 5.3. 
Oregon..... 
Washington 
Totals and . 
averages d _. 65 | 420,262 9.71 | 4,081,382 |1,024,938,000 12. 56 16.10 | 84.11 83 
anise oe a cadcoe 65 | 420,262 9.71 | 4,081,382 |1,024,938,000 12.56 16.10} 84.11 83 
MASS bio ltes ~ nes 62 | 364,913 9.36 | 3,414,891 | 851,768,000 12. 47 15.74 83.5 74 
Le 63 | 370,984 10.16 | 3,767,871 | 927, 256, 430 12.30] 15.8 83.6 89 
tc ea a 63 | 376,074 11.26 | 4,236,112 | 967,224,000 11. 42 14.9 82.2 105 
BOOBS os eet eecs. 52 | 307,364 8.67 | 2,665,913 | 625, 841,228 11.74] 15.3 83.0 77 
(Cee 48 197,784 10.47 | 2,071,539 | 484, 226, 430 11. 69 15.3 83.1 78 
Re ee 49 | 242,576 8.56 | 2,076,494 | 481,209,087 11.59 | ¢15.1 (f) 75 
Le 41 -| 9216, 400 8.76 | 1,895,812 | 436,811,685 11.52 | €14.6 | €83.3 94 
Ree 5 Oe So 36 | 175,083 9.63 | 1,685,689 | 369,211,733 10.95} 14.8 82.2 88 


a By purity coefficient is meant the percentage of sugar in the total solids of the substance tested, whether 
it be beets, juice, or sugar. In this table it represents the average percentage of sugar in the total solids of 
the beets as determined by tests made at the factories. 

6 Tons of 2,000 pounds each. 

¢ Grouped together to avoid giving publicity to data relating to individual factories. 

d The average yield of beets per acre is found by dividing the total beets worked by the total acreage 
harvested; the average extraction of sugar by dividing the total sugar produced by the total beets worked; 
the eee contents of sugar, coefficients of purity, and length of campaign by adding the figures reported 
by the different factories and dividing by the number of reporting factories. 

¢ These averages are not based on data for all the factories, as some of them failed to report results of 
tests, but it is believed that they fairly represent the character of the total beet crops. 

f No data reported. 

9g Based on reports from 27 factories and careful estimates for 14 others. 
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TEA. 


International trade in tea, 1905-1909. 4 


EXPORTS. 
Country Year be- 1905 1906 1907. 1908 1909. 
. ginning— 
Pounds. Pounds. Pounds. Pounds. Pounds. 
British India...& sts. 5.9 Jan. 1 | 210,784,504 | 235,340,922 | 234,739,991 | 231,016,817 | 244,610, 968 
ceyion eee Se Se ee Jan. 1 | 170,183,558 | 170,527,126 | 179, 843, 462 | 179,398,312 | 192, 886,545 
(Airey Mae sae SOSe ce snbas Jan. 1 | 182,573,067 |,187, 217,067 | 214, 683,333 | 210,151,467 | 199, 792, 400 
Ditch Hast Indies. --...-~.- Jan. 1] 26,143,823} 26,516,239 | 30,240,868 | 34,723,915 | 644,481,093 
BNO RIN OSA ae ees cis cccls ois SS Jan. 1) 23,779,051] 23,018,508 | 22,975,068 | 23,357,273 24,028, 977 
AIO fees ao ence ce neep OSes Jan. 1] 38,565,730] 39,636,497 | 40,589,420 | 35,269, 765 40, 664, 949 
San Pa pOL@ms eee ses de eee Jan. iL 2, 411, 600 2,396, 667 2,521, 333 2, 266, 400 2, 257, 333 
Other countules--se..4- -\s~-\||-\4--<8 5 7,721,353 | 29,172,988 8,091, 211 6, 830, 000 64,294, 000 
Total: aa ete ate eel Sere = = a8 662, 162,686 | 718,826,014 | 733, 684,686 | 723, 013,949 753, 016, 265 
IMPORTS. 
Argentina 2 ceem~nmiccc. ee Jan. 7 2,314, 238 2, 875, 363 2, 833, 671 4,145, 415 3,792, 494 
‘Australiaaemice cee s\-.- se) Jan. 11] 28,353,903 | 29,478,614 | 35,174,152 | 29,873,772 31,617, 111 
Austria-Hungary......-.--- Jan, {1 2,755, 998 2,859, 615 3, 090, 439 3, 104, 320 , 183, 442 
British Imdiae st =. <n Jans fl 6, 669, 868 5, 426, 731 5, 965, 738 7,598, 559 786, 653 
British South Africac....- Jan. 1 3, 254, 298 4, 823, 363 4,613,177 4, 613, 065 4 364, 868 
@anada 4. £2208. 3. 42).2 4.50 Jan. 1] 23,876,200 | 26,476,892 | 28,840,872 | 30,772,138 al, 152, 448 
Chilenede. Sos e be eceeroene Jan. 1 2,496,479 2,904, 127 2, 380, 893 2,320, 521 2. 832, 664 
Dutch East Indies........- Jan. 1 4, 962,110 5, 1138, 929 5, 443, 220 5,740, 269 65, 906, 565 
TANCES s- 2e i Se ee eens Jan. 1 2,348, 152 2,519, 330 2,546, 083 2,502, 557 2, 732, 381 
French Indo-China......-.- Jani} 2 2,314, 783 2,399, 784 2,754, 303 2,964, 568 62, 858, 240 
Germanyei a. J-see eae ene Jan. 1 6, 900, 908 8, 675, 188 8, 680, 920 8, 828, 188 10, 937, 463 
Nethenlandsisiacn ccsicisietrenee Jan. 1 9, 090, 607 9, 559, 206 9,202,811 | 10,234,107 10, 299, 052 
New-Zealand. ....-.<-.0shss Jan. 1 5, 898, 391 6, 140, 842 6,771, 169 6, 471, 965 7,302,310 
FACTSIDS Jott ted cfs Dathqesemine Mar. 21 6, 997, 776 5, 410, 358 9, 7€2, 414 7,477, 782 8, 127, 241 
USSD seree cc Seer ene tas Jan. 1 | 117,506,248 | 207,529,861 | 204,713,749 | 192,109,515 | 658,791,638 
NHN CADOFCL © es <b cerels= wince Jan. (1 4,760, 800 4,992, 267 4, £42, 133 4,763, 867 5,191, 733 
United Kingdom... -...... Jan. 1 | 259,090,380 | 270,123, 489 | 273,984,050 | 275,417,319 | 283,547,798 
United States: . 5020.25 Jans vl 96,779,145 | 89,437,757 | 99,117,343 | 90,930, 621 104, 484, 550 
Othericouminies -2.. 234. .5-2|s2Jone~ sel 32,326,198 | 22,070,924] 44,263,232 | 40,958,000 | 543,638,000 
Motarc2s.b- sek -S. Ska 328 618, 696, 482 | 718,817,640 | 755,000,369 | 730, 826.548 | 627,546,651 
a See ‘‘ General note,”’ p. 507. ec Cape Colony before 1906. 
6 Preliminary. d Not including free ports prior to March 1, 1906. 
COFFEE. 
Coffee crop of countries named, 1905-1909. 
Countries. 1905 1906 1907 1908 1909 
NORTH AMERICA. 
United States. 
Pounds. Pounds. Pounds. Pounds. Pounds. 
IBDYLORGACD Oe or. 5522 sch ecisiee 28, 290, 000 38, 757, 000 35, 256, 000 28, 490, 000 45, 210, 000 
a Walla! ica ecmes cose ane 2,311,000 1, 230, 000 1, 442,000 1, 963, 000 2,702,000 
RTO PADS deere, ois se cts einen 30, 601, 000 39, 987, 000 36, 698, 000 30, 453, 000 47,912, 000 
Central America. ie 
GUIATEMUIAIA ac need ists © 02a) on 68, 856, 000 90, 059, 000 89, 232, 000 82, 134, 000 = 120,000 
Costa Ricac. 4 39, 788, 000 30, 367, 000 38, 200, 000 19, 797, 000 6, 52 2,000 
Ni@aragua....22..... ne -| ¢ 18,172,000 €19, 419, 000 d 20,000, 000 d 17,900, 000 a ie 000, 000 
MAIVECOTs conitcd scene eseeeee 65, 710, 000 57, 425, 000 56, 320, 000 @ 57,589,000 @ 63,330,000 
IGOR OUNAS. . ccs. oe uses eee! € 5,000, 000 € 5,000, 000 € 5,000, 000 € 5,000, 000 d 5 50, 000 
British Honduras f......... 13, 000 12,000 10, 000 10, 000 (9) 
BN OUALS os. wisn om ete soc ae ae 197, 539, 000 202, 282, 000 208, 762, 000 182, 430, 000 192, 472, 000 
re 2 5 clic inc sso 88,479 000 | 86,961,000 | @ 45,000,000 | 4 42,000,000 | 4 81,000, 000 


a Exports, vear beginning July 1. 

6 Not including Philippine Islands. 
ec Exports year ending December 31. 
d Estimated. 


e Estimated annual production 1904-1908. 
f Partial returns. 


g No data. 
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Countries. 


CENTRAL AMERICA. 
West Indies. 


Santo Domingo b........... 
(To Gi lege Sean amen 
BES Oe es ee 
Guadeloupe @............-..) 
[ST Ses et eee 


Total North America... 
SOUTH AMERICA. 


Brazil: > 
Rio de Janeiro........... 


Wenermiclng esc ic2..2-2.-. 
MATT 2 
PRAM dit a cceie ucts cc oe va - 
LCG a 
Le 6 =) ee 
Dupeh- Guiana co... .. 25s 
British Guiana............. 


Total South America... 
ASIA. 


Dutch East Indies. 
BY Ge he ee oe rn 
UST) ee eS ee 


Federated Malay States: 6 
Perak 
LOE eae 
Negri Sembilan 

British India’ 


CO 5 


AFRICA. 


Bomaiane.c. 2 -_......... 
Southern Nigeria }....-..... 
Nyasaland Protectorate..... 
German East Africa }....... 


GT 


OT (see 
Seychelles 6 .. 
| (20 ICL 


OCEANIA. 


3,878, 000 
1, 431, 327, 000 


79, 366, 000 


1, 613, 859, 000 


59, 092, 000 
10, 348, 000 
2, 000, 000 


71, 440, 000 


62, 000 
4,310, 000 
446 


31, 179, 000 


1906. 1907. 1908. 1909. 
Pounds Pounds. Pounds. Pounds. 
@ 64, 562, 000 @ 68, 904, 000 @ 60,659, 000 6 41, 343,000 
2,917, 000 3,411,000 4,081, 000 1, 542, 000 
19,000 9,000 4,000 4, 
6, 144, 000 10,551,000 7,885,000 8, 254, 000 
1,903,000 1,903,000 1,903, 000 1,903, 000 
) 6,596, 000 (/) ) 
1,000 3,000 5,000 2,000 
75, 546, 000 91,377,000 74, 528, 000 53, 048, 000 
404, 776,000 381, 837,000 329, 411,000 374, 432,000 
422, 435,000 466, 395, 000 405, 069,000 392,574,000 
1, 344, 765,000 | 1,517, 236,000 | 1,182,579, 000 1,779,523, 000 
47,140, 000 , 973, 000 62, 885, 000 39, 616, 000 
29, 293, 000 27,016, 000 21, 894, 000 19, 620, 000 
3,725, 000 2,511, 000 2,001, 000 1,578, 000 
1, 847,358,000 | 2,074,131,000 | 1,674,428,000 | 2,232,911,000 
99, 201, 000 90, 190, 000 103, 454, 000 93, 987, 000 
79, 366, 000 79, 366, 000 79, 366, 000 79, 366, 000 
1,500, 000 1,500, 000 1,500, 000 1,500, 000 
5, 835, 000 2,520, 000 8,315, 000 7,550, 000 
2, 469, 000 2,443, 000 1, 102, 000 1,102,000 
481, 000 522,000 457, 000 554, 000 
(¢) (e) 89, 000 97,000 
2,036, 210,000 | 2, 250,672,000 | 1,868,711,000 | 2, 417,067,000 
66, 853, 000 31, 044, 000 39, 349, 000 d 52,010, 000 
4, 085, 000 5, 719, 000 9, 586, 000 da 7,173,000 
2, 000, 000_ 2, 000, 000 2, 000, 000 2, 000, 000 
72, 938, 000 38, 763, 000 50, 935, 000 61, 183, 000 
133, 000 26, 000 2, 000 1,000 
3, 695, 000 2, 281, 000 2, 334, 000 1, 757, 000 
22, 000 259, 94, 000 43, 000 
17, 695, 000 33,051, 000 ¢ 33, 826, 000 27, 648, 000 
750, 000 420, 000 310, 000 d 685, 000 
12, 000 3, 000 4,000 3, 000 
38, 000 26, 000 22, 000 17, 000 
12, 813, 000 14, 370, 000 15, 669, 000 15, 669, 000 
108, 596, 000 89, 199, 000 103, 196, 000 107, 006, 000 
- 330, 000 198, 000 245, 000 245, 000 
69, 000 39, 000 37, 000 70, 000 
506, 000 885, 000 1,011, 000 774, 000 
1, 105, 000 1, 393, 000 1, 878, 000 1, 878, 000 
5, 047, 000 7, 257, 000 5, 767, 000 5, 767, 000 
2, 000, 000 2, 000, 000 2, 000, 000 2, 000, 000 
10, 000, 000 10, 000, 000 10, 000, 000 10, 000, 000 
12, 000 13, 000 22,000 33, 000 
23, 000 16, 000 21, 000 21, 000 
31, 000 28, 000 19, 000 4, 000 
6, 000 7,000 6, 000 2, 000 
3,000 1,000 (¢) (¢) 
165, 000 161, 000 91,000 28, 000 
19, 297, 000 21, 998, 000 21, 097, 000 20, 822, 000 
626, 000 721, 000 783, 000 783, 000 
107, 000 112, 000 116, 000 89, 000 
) 48, 000 39, 000 27,000 13, 000 
781, 000 872, 000 926, 000 885, 000 
2, 569, 660, 000 | 2, 744,578,000 | 2,323,341,000 | 2,920, 212,000 


Grand total----......-<. 


2, 146, 253, 000 


a Exports year beginning October 1. 
b’ Exports year ending December 31. 


¢ Exports year ending March 31 ofthe year follow- 


ing that stated. 


d Estimated annual prodtction 1904-1908. 


e Less than 1,000 pounds. 

f No data. 

g Exports, year beginning July 1. 
h Partial returns. 
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COFFEE—Continued. 
International trade in coffee, 1905-1909 .4 


EXPORTS. 
Country Year be- 1905 1906 1907 1908 1909 
3 ginning— J : 5 s 
Pounds. Pounds. Pounds. Pounds. Pounds. 
IB razilR S. cucaaceeese Jan. 1 |1, 431,343,492 |1,847, 367,771 |2,074,171, 256 |1, 674, 432,552 | 2,232,910, 944 
British india. ec. Jan. 1 41,138,720 36, 584, 688 17, 866, 128 37, 568, 832 23, 625, 504 
Colombia 6.........-. Jant. it 67, 248, 000 70, 000, 000 70, 000, 000 70, 000, 000 70, 000, 000 
GostatRicatee s22222- = Jan. 1 39, 788, 002 30, 367, 032 38, 199, 587 19, 797 312 26, 521, 567 
Dutch East Indies....| Jan. 1 72, 864, 649 75,761, 218 55, 998, 249 56, 806, 209 ¢ 39, 054, 808 
Guatemala..........-- Jan. 1 82,241, 067 69, 289, 369 99, 740, 180 63,333,526 | 463,333,526 
VAIS se eee scoteness Otinet 60, 860, 372 64, 561, 503 68,903,525 | ¢ 41,000,000} 441,000,000 
VaMaICaE Ss ae ese Apr. ol 9, 046, 464 6, 144, 432 10,551, 184 7, 885, 248 8, 253, 616 
MEXICOSS Ee ct enees ease Tana at 47, 182, 496 37, 568, 983 29, 980, 000 52,591, 066 54, 874, 939 
Netherlands.......--.- Jan. 11] 148,744,186 | 161,617,580 | 177,012,048 | 179,444,917 193, 098, 597 
Nicaragua.....2...--- Jane 1 18,171,515 19, 418,928] ¢ 20, 000, 000 | ¢17,900,000 | 417,900,000 
Salvador’ 5.17522 & July 1 64, 480, 526 68, 952, 128 58, 751, 356 57,589, 360 ¢ 63, 330, 000 
Singaporez-.s.cs-22e82 Jar, 2 7, 813, 067 7, 860, 533 6, 314, 400 6, 765, 200 5, 488, 267 
United States.......-.- Jan. ~ i 21,777,960 32, 821, 342 41) 802) 527 34, 268, 012 35, 089, 526 
Venezuela..........-- July 1 94, 370, 089 99, 200, 810 90,189,684 | 103,453,539 93) 987, 140 
Other countries. 2-2-4)<- 3222060 79, 006, 551 60, 085, 421 74, 064, 719 88, 849, 000 c78, 533, 000 
Lotal)...- acss ac] s-s8escs2 = 2,286, 077, 156 |2, 687,601,738 |2, 933,544,843 |2,511, 684,773 | 3,047,001, 434 
IMPORTS. 
AT POMLNS a1. 12055 252% Jan. 1 18, 516, 812 20, 229, 490 21, 625, 655 22, 088, 972 | 25, 548, 267 
Austria-Hungary... -.. Jan. 1] 107,106,048 | 112,841,372 | 131,930,753 | 121,780,012 126, 991, 574 
Belpiimes).. 25.2 see Jan. 1] 100,032,285 | 119,040,964 | 250,282,012 | 134,658,074 126, 319, 127 
British South Africa e.| Jan. 1 21, 136,170 26, 862, 060 23, 686, 674 25, 321, 709 27, 727, 936 
Hp a ee eke oso cmae Jans) ot 23, 916, 707 21,357, 127 23, 250, 910 24, 432,111 25, 407, 861 
MenmMark|.s.2s secs Jana: 1 21, 220, 589 23, 148, 531 23, 477, 020 24,017, 703 33, 020, 499 
1D 012 Se eee ore Jan. 1 13, 996, 858 18, 401, 914 14, 976, 566 21, 146, 287 18, 994, 922 
[OP Ta? Ei (a De eee Ipo al 25,743, 433 29, 085, 091 29, 007,779 28, 549, 443 30, 191, 968 
BSTANCO ss viie ss ob aie oe Jan. 1 200, 594, 621 215,713,162 | 223,932,282 | 226,559,741 237, 975, 547 
Germany f...........| Jan. 1] 398,491,379 | 411,815,012 | 418,373,762 | 425,332,652 470, 923, 724 
MGUY os or ncinis we hie mie prea =) 41, 287,279 45, 046, 159 47, 356, 824 50, 189, 763 53, 121, 381 
Netherlands....-...-- Jan. 1] 206,246,193 | 255,731,280 | 259,830,047 | 262,479,471 288, 284, 852 
INODWAY..< .22 2b See ee Jans oe 25,311, 450 28, 250, 644 28, 838, 572 27,186,340 32, 291, 526 
HUIS oo oicis soe eee we Jan 1 21,691, 262 23,584, 331 25, 067, 529 25, 691, 765 ¢ 25,925, 379 
MIN FAVOLE 3.2282 sees oe Apr eal 7, 784, 667 8, 524, 000 7,397,600 | - 7,405,067 6, 632, 133 
Spain se sees hsecs 2 Jans i 24, 084, 186 28, 518, 089 24, 895, 066 27,373,358 | « 27,070,627 
BWeGen scene ncoshctas tp Jane oa 66, 417, 080 77,507, 951 71, 240, 034 66, 899, 643 92, 267, 883 
Switzerland..........- hfs ee 20, 958, 680 24, 885, 994 25, 202, 136 24, 436, 471 26,515, 606 
United Kingdom... .. Jan. 1 28, 852, 729 28, 640, 738 29, 242, 982 29, 195, 788 29, 677, 088 
United States........- Jan. 1 893,889,352 | 857,013,585 | 940,247,312 | 938,559, 889 | 1, 139, 826, 171 
Other'countries: {2-2 /2/P 2552-24 80, 777, 562 78, 324, 516 95, 070, 607 98, 942, 000 , 714, 000 
Motalee se stee aeelece en eee 2, 348, 055, 342 |2, 454, 522, 010 |2, 714, 932,113 |2, 612,243,259 | 2,942,428, 071 
a See *‘ General note,” p. 507. d Year preceding. 
b Estimated except for 1905. e Cape Colony before 1906. 


¢ Preliminary. { Not including free ports prior to March 1, 1906. 
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STATISTICS OF OIL CAKE AND OIL-CAKE MEAL. 609 


OIL CAKE AND OIL-CAKE MEAL. 


International trade in oil cake and oil-cake meal, 1905-1909.4 
EXPORTS. 


Pounds. 


LO ae Jan. 1 31, 866, 797 36, 751, OSL 
Austria-Hungary......) Jan. 1 , 136, 113, 952, 281 115, 295, 289 
i fun eee Jan. 1 146, 626,118 | 149,098,934 153, 062, 212 
British India........-. Jan. 1 180,575,696 | 105,207,200 | 127,575,168 | 158,531, 296 164, 075, 296 
Soa) a Jan. 1 9,190,800 | 34,803,800 | 44,286,700] 41,743,700 42,774, 000 
“ate Sas ae Jan. 1 95,344,667 | 120,944,400 | 132,974,800 | 129,166,933 140, 888, 933 
Denmark ...........-. Jan. 1 5, 676, 571 3,101, 969 4, 889, 005 2,757,541 9,378, 148 
Le Jan. 1] 147,961,001 | 164,142,926 | 145,538)121 148, 649, 000 166, 676, 578 
Rs ses ac. - Jan. 1] 339,529,396 393, 482, 202 312,335,633 | 329, 693,063 410, 340, 434 
Germany ©........-... Jan. 1] 397,800,450 | 361,592,621 | 396,195,045 | 414,855,627 431,040, 085 
J eee Jan. 1 24, 425, 228 12, 617, 052 16,901,514 47,744, 617 51, 145,397 
Netherlands..........- Jan. 1] 143,290,470 | 147,620,993 _ 206,333,847 | 156,919,410 158, 760, 889 
ao Ae ee Jan. 1] 977,376,790 |1,155, 869,540 1, 164, 122,145 1, 460, 057,008 bl, 373,044, 769 
United Kingdom..... Jan. 1 57,830, 080 58,524, 480 49, 669, 760 36,910,720 | ’ 247; 452,800 
United States......... Jan. 1 {1, 861,577,352 /1,929, 901,354 |1,959, 101, 228 |1, 959, 213,339 | 1, 488, 233,547 
Other countries. ......}-.......-: 100,683,961 | 124,546,370 | 128,143,233 | 128,897,000 | 103,228, 000 
Lo Oe) eee 4, 607, 837,336 |4, 827,193,104 |4, 954,532,083 |5,310, 057,266 | 5,092, 147, 458 
IMPORTS. 
Austria-Hungary... .. peas oh 2 26, 469, 794 24, 769,590 36, 386, 625 27,152,565 37, 056, 460 
Lo Jan. 1] 448,216,564 | 510,213,668 | 423,941,798 | 553,066, 958 534, 676, 433 
eae sp = Jan. 1 , 606, 600 1,889, 700 4, 290, 000 3,741, 000 5, 024, 200 
Denmark. ............| Jan. 1] 842,875,492 | 843,140,047 | 947,748, 259 |1,036, 950,572 | 1,046,131, 201 
erie East Indies....| Jan. 1 19,075, 498 26, 850,775 21,089, 491 14,133,754 | 414,133,754 
rae Jan. 1 11,179,475 | 14,543,404 | 23,857,077 | 20,873,178 22,013, 822 
wenn Ses eee Jan. 1 | 323,719,234 | 237,725,713 | 247,780,333 | 200,278, 445 273, 874, 372 
OS ae Jan. 1 /1,285,529,859 |1,325, 622, 674 |1,573, 607,155 |1, 463,999,742 | 1, 612,275,568 
= el 2 ee ere Jan. 1 , 209, 963 7,851,541 10,577, 997 10, 834, 835 13, 299, 690 
ucts Pe eee Jan. 1] 110,074,533 | 134,060,451 | 162/850,133 } 139,939,333 125,114, 400 
Brensisnis a wtalte aksise Jan. 1] 510,951,427 | 564,097,473 | 639,972,913 | 701,182,543 627, 553,310 
Cw ee ee Jan. 1] 226,374,498 | 264,890,580 | 317,805,100 | 258,508,025 316,504, 552 
United Kingdom.....| Jan. 1 | 797,368,320 | 797,115,200 | 731,057,600 | 736,330,560 730, 833, 600 
Other counines.......|...-.---.- 153, 440,166 | 143,088,371 | 157,950,252 | 161,473,000 | 5165,704,000 
Lo ae | «ee 4,764,091, 423 |4, 895,859,187 |5, 298,914,733 |5,328, 464,510 | 5,524,195, 362 
a See “ General note,” p. 507. ¢ Not including free ports prior to March 1, 1906. 
b Preliminary. d Year preceding. 
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ROSIN. 
International trade in rosin, 1905-1909. 
EXPORTS. 
Country Year be-| 1905 1906 1907 1908 1909 
: ginning— ; 5 : E 
Pounds Pounds Pounds. Pounds Pounds 
Austria-Hungary -.-..- Jan. 1 3,372, 410 3, 154,594 3,019, 450 2, 631, 878 2, 292, 784 
Germany b..........-. Jan. 1] 46,370,255] 46,088,946 | 55,019,208} 60,958, 460 48, 019, 054 
Netherlands......-... Jan. > ll 58, 544, 509 79, 550, 046 76, 673, 653 86, 768, 631 56, 629, 686 
United States........- Jan. 1 632,275,280 | 694,755,320 | 738,121,720| 728,330,680 | 555,667,000 
Other countries.......|.....----- 675,870 | 18,210,324 | 42,505,829] 61,197,000 | 45,953,000 
TOUR) seca eee S| se. <p eaeis 741, 238,324 | 841,759,230 | 915,339,860 | 939,886, 649 708, 561,524 
IMPORTS. - 
Argentina. .........--- Jan. 1] 20,409,438] 22,957,066] 23,206,173] 23,529,126 28, 100, 579 
(Nustraliacn .-sec-ee = Jane 14, 037, 408 10, 326, 800 15, 618, 176 18, 015, 312 9,041,200 . 
1| 62,482,294] 73,355,049 | 74,316,926] 82,325,113 70, 230, 179 
1| 27,492,124] 21,608,739 | 26,829,551] 34,134,001 | 434,134,001 
1 18, 907, 000 19, 167, 200 21, 856, 300 17,004, 000 22, 967, 200 
1 2; 108, 756 3,536, 588 3,173, 882 2,112, 888 3,413, 356 
1 1, 760, 478 1,536, 070 3,709, 909 2,520, 339 2,848, 506 
1 2,033, 764 2, 326, 979 2, 439, 414 2, 382, 094 3,044, 553 
1 5, 133, 632 3,893, 252 7,509, 485 7,058, 536 4, 370, 282 
1 | 208,295,553 | 235,300,629 | 247,632,623 | 286,217,917] 216,806,316 
1] 27,539,477] 32,796,618] 33,591,825] 38,811,048 23,571, 583 
1 6, 378, 787 6,599, 144 7, 120, 409 8, 035, 293 4, 738, 545 
1] 78,666,949 | 80,488,983 | 90,920,593 | 98, 809,593 63, 619, 681 
1 59, 632, 597 60, 581, 028 67, 762, 383 75,526, 599 55, 750, 941 
1 7, 894, 169 1,371, 797 4,562, 763 473, 546 3, 643, 860 
1 3, 684, 871 4, 696, 182 5, 633, 969 2,907,176 3, 218, 374 
1] 11,443,057} 13,110,667] 12,885,520} 14,050,543 7,977,111 
Boys 5, 736, 867 5,306, 746 5,271, 031 4, 626, 620 4, 469, 386 
United Kingdom..... Jan. 1] 177,010,624 | 174,996,752 | 177,534,336 | 171, 698, 688 148, 453, 648 
OMUSUAY: 2.2. Soci eicieme July. 1 4, 881, 232 € 4,881, 232 € 682, 304 d 682, 304 F 682,304 
Other countries.......|.......... 13,005,454 | 27,285,931 | 22,195,464 | 25,079,000] 27,818,000 
Motal.Stocewceee isiasteieeet © 758,534,531 | 806,123,452 | 854,453,036 | 915,999,736 738, 899, 605 
| 
a See ‘*‘ General note,” p. 507. d Year preceding. 
> Not including free ports prior to March 1, 1906. e Data for 1905. 
¢ Preliminary. ¥ Data for 1907. 
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STATISTICS OF TURPENTINE. 611 


TURPENTINE. 


International trade in spirits of turpentine, 1905-1909.4 


EXPORTS. 
Countr Year be- 1905 1906 1907 1908 1909 
y- ginning— : 3 5 : i 
Gallons. Gallons. Gallons. Gallons. Gallons. 
Loe a van. ot 3,179,105 3, 367, 371 2,538, 714 2,397,710 Z, 400, 228 
Germpguy b. ..) sce. Jou! ol 520, 750 460, 735 349, 555 433, 239 380, 385 
Netherlands.......... Jan. 1 972,714 1, 400, 645 1, 675, 788 1, 851, 937 1,770, 823 
LCS ee Jan. 2,504, 423 1, 804, 858 1, 831, 320 1,773, 655 c 2, 332, 285 
United States......... wens «i 15, 614, 323 16, 182, 500 17,176, 843 19, 433, 181 16, 061, 783 
Other countries.......|.......... 89, 867 105, 869 1, 002, 284 1,357, 000 ¢ 1,486, 000 
ail ae 22,881,182 | 23,321,978 | 24,574,504 | 27, 246,722 24,431, 504 
| ° 
IMPORTS. 

Argentina... .......- Jane OL 290, 804 570, 426 521, 857 446, 967 411, 290 
Ne Jan. 1 291, 809 377, 650 522, 656 395, 430 347,110 
Austria-Hungary.... Jan. 1 2,021, 485 2,218, 095 2,291, 153 2,409,713 2, 439, 635 
Cai Bie ele ein cc cen an: | 789, 886 842,525 1, 028, 936 1,081, 181 1,141, 228 
CTE npg AER itp ge ea Jan. 1 136, 124 173, 918 207, 237 118, 542 155, 113 
Gernmmgoy Oo. 2 ool. Jan. 1 8, 539, 910 9, 966, 790 8, 986, 101 10, 088, 871 9, 764, 051 
1 AP) 2 Ee eee beatae Jan. 1 687, 291 948,171 921, 287 1,020, 128 $24, 643 
Netherlands.......... Jan 1 2, 248, 055 2,711, 797 3, 036, 027 3, 932, 356 2,721, 839 
New Zealand......... Jan. 1 153, 999 158, 399 145, 808 138, 807 96, 208 
Lic ge allie i RIS Jan 1 192, 902 314, 342 333, 482 238, 671 ¢ 205, 642 
LUG i ee Jan 1 115, 383 141,077 146, 202 148,913 126, 289 
Switzerland........... Jan. 1 346, 279 462, 297 40, 482 503, 879 412,046 
United Kingdom...... Jan. ~ I 7,693, 933 7,673, 758 7,515, 293 8, 656, 464 6, 522, 833 
Other countries.......).......--. 711, 974 1, 884, 017 982, 536 956, 000 ¢ 807, 000 
USS an ee a 24, 219, 834 28, 443, 262 26, 679, 057 30, 135, 922 25, 974, 927 


@ See ‘‘ General note,”’ p. 507. 6 Not including free ports prior to March 1, 1906. ¢ Preliminary. 
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INDIA RUBBER. 
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International trade in india rubber, 1905-1909. 


EXPORTS. 
Country Year be-| 4905 1906 1907 1908.” 1909 
- ginning— 5 : F ¥ 
Pounds. Pounds. Pounds. Pounds. Pounds. 

NED Mor can.a mae aaee Jan. 1 b 5, 200, 000 > 5, 200, 000 6 5, 200, 000 b 5, 200, 000 6 5, 200, 000 
Belgian Kongo........ Jan. 1 10, 718, 358 10, 690, 060 10, 266, 314 10, 052, 913 8, 268, 606 
Belen = 5 ohare. eee Jat 14, 997, 420 16, 940, 908 13, 886, 021 15, 036, 638 16, 168, 832 
SON VARA | sara Sane Jan. 1 3, 728, 726 4, 254, 058 4,035, 589 4,008, 415 6, 729, 438 
nares ec. eee Jan. 1 78, 027, 329 77,073, 991 80, 446, 154 84, 230, 498 ¢ 86, 038, 347 
Dutch East Indies....| Jan. 1 4,569, 275 4,564, 932 14, 068, 081 6, 719, 897 ¢7,016, 869 
GUO ORs mc Gececes ane AaB gra! 1, 293, 134 1,394, 575 1,033, 670 887,085 1,133, 782 
Prance ss Zee ee van. © i 10, 766, 377 13, 033, 578 12,751, 379 13, 045, 487 15, 993, 271 
French Guinea.......-. aan el 3,121, 366 3,374, 026 2, 864, 282 2, 878, 698 d 2,878, 698 
French Kongo........ Jan. 1 3,716, 860 4,310, 082 4,061, 352 3, 378, 585 d@ 3,378, 585 
Germanyie. 3. - 22-22 | Jan. 1 18, 654, 850 19, 887,013 10, 500, 394 9,099, 798 8, 964, 345 
Gold'Coast=-2 >. cance Jan. 4) 3,687,778 3, 649, 668 3,549, 548 1,773, 248 2,764, 190 
TVOLnY. Coast. oc... ees 1 2, 602, 638 3, 347, 895 3, 024, 783 2,018, 644 2,744, 456 
Keamertts... )aseaues 1 2,141,777 2,537,540 3, 291, 084 5, 289, 408 25,289, 408 
Netherlands.......... 1 5, 760, 814 5, 605, 388 4,121, 106 3, 774, 042 3, 952, 718 
Pertat 5. sch en ee 1 5,598, 785 5, 678, 357 6, 677, 097 © 6, 677, 097 J 6,677,097 
Senesalss 5s ae 1 2, 242, 786 2,618,511 2, 293, 164 1,279, 587 41,279, 587 
Singapore...) - oes 2 i 5, 053, 067 5, 888, 000 5, 422, 133 4,875, 067 5, 544, 267 
Southern Nigeria 1 2,842, 831 3, 434, 279 2, 843, 823 1, 222, 203 1, 388, 009 
Menezuelas. 3.2323) ==-- 1 219, 693 369, 100 426, 123 751, 659 ¢ 700, 357 
Other'countriess2. s2--|>-- sceeeee 11,714, 817 18, 266, 180 25,194, 477 24, 085, 000 ¢ 30,711,000 

otal. 54 ci pert ooo eee 196,658,681 | 212,118,141 | 215,956,574 | 206, 283, 969 222, 821, 862 

IMPORTS. 

Austria-Hungary......| Jan. 1 3,021, 875 4, 231, 331 4, 967, 454 4, 237, 504 4,744, 740 
Beleivm sco ccs sete Jan. 1 18, 744, 212 20, 813, 089 18, 292, 494 17, 783, 480 18, 854, 099 
Wanadaes2ccve soccu Jan. 1 2,504, 217 2,542, 580 2,777, 668 1, 868, 569 2,759, 751 
HPANCeS foe ee Janse 19, 693, 018 23,053,199 24,111, 907 22,097,539 25,579, 092 
NGERWIANY 6.32 oo ooo Jane ot 47,627 110 51, 488, 947 34, 851, 767 32, 498, 112 , 208, 
Mtl Boe eres 2 cea eke Jar 1, 690, 725 2,586, 242 2,241, 660 3, 298, 996 3, 455, 490 
Netherlands........-. Jan. 1 6, 645, 498 8, 189, 950 8, 142, 875 6, 522, 685 6, 364, 301 
PUHSSIB eee iee ee moe Jan oh 12,913, 540 16, 702, 892 15, 036, 756 16, 683, 536 ¢€15, 817, 406 
United Kingdom......| Jan. 1 29, 000, 832 31, 004, 400 35, 646, 016 24, 253, 600 33, 839, 456 
United States......... Jan.) ot 64, 147, 701 67, 907, 251 68, 653, 291 76, 289, 474 93, 967, 414 
Other/countries=- 2-224 |5- 8.2. ose 9, 278, 344 11, 639, 538 11, 271, 855 11, 082, 000 © 12,899, 000 

otale ser ccteec seco ee 215, 267,072 | 240,159,419 | 225,993,743 | 216,615, 495 252, 489, 748 


a See ** General note,” p. 507. 


b Estimated. 
¢ Preliminary. 


d Year preceding. 


e Not including free ports prior to March 1, 1906. 
7 Data for 1907. 


a. 
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SILK. 


Raw silk production of countries named, 1905-1910. 


[Estimate of the Silk Manufacturers’ Associaton of Lyon, France.] 


| | 
Country. 1905. ; 1906 1907 1908 1909.a 
Western Europe: Pounds. Pounds. Pounds. Pounds. Pounds. 
J > SOS eee 9, 788, 000 10, 461, 000 10, 626, 000 9, 890, 000 9,372, 000 
JT 2 ae eee 1, 393, 000 1, 333, 000 1, 459, 000 1, 446, 000 1, 486, 000 
5 i ee ee 172,000 124, 000 181, 000 166, 000 176, 000 
Austria-Hungary ...........-. 761, 000 754, 000 761, 000 736, 000 838, 000 
TORE Ae 12,114, 000 12,672,000 13,027, 000 | 12, 238, 000 11, 872, 000 
aca re ~~ Central Asia: 
= S Ee a 1, 424, 000 1,221,000 1, 327.000 1,356. 000 
‘waren pris... 2co55 1,080, 000 1,037,000 | 1,179, 000 1, 080, 000 
Other conn [sag of Asiatic 2, 767, 000 
ee ee eee | 322, 000 320, 000 
Salonica and Adrianople.... 617, 000 567, 000 754, 000 628, 000 694, 000 
CS oS 419, 000 408, 000 496, 000 456, 000 694, 000 
Greece and Crete............ 155, 000 165, 000 168, 000 _ 148,000 154, 000 
JUNE DSS! yo a 640, 000 1, 003, 000 1, 085, 000 794, 000 1,191, 000 
Persia and Turkestan (ex- 
Cl 3 1,014, 000 1, 385, 000 1,340, 000 1, 160, 000 1, 323, 000 
OM oe 5, 349, 000 5, 786, 000 6,671, 000 5, 937, 000 6. 823, 000 
Far East: 
China— 
Exports from “aa 8, 841,000 9,396, 000 9, 160, 060 12, 430, 000 11, 243, 000 
s ExportsfromCanton....| 4, 409, 000 4,325, 000 4, 960, 000 5, 242, 000 4,817, 000 
apan— 
Exports from Yokohama ] 10,183,000 | 13,210,000 | 14,044,000 | 16,689, 000 18, 078, 000 
British India— | 
Exports from Calcutta | 
and Bombay .......... | 617,000 717, 000 772, 000 551, 000 518, 000 
AS 4 24,050,000 | 27,648, 000 28,936,000 | 34,912, 000 34, 656, 000 
Grand total... :...=....-. | 41,513,000 | 46, 106,000 48,634,000 | 53,087,000 53, 351, 000 


e Preliminary. 
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WOOD PULP. 


International trade in wood pulp, 1905-1909.4 


EXPORTS. 
Country Year be-| 1905 1906 1907 1908 1909 
E ginning— 5 : 1908. i 
Pounds. Pounds. Pounds. Pounds. Pounds. 
Austria-Hungary...... Janse 166, 589,396 | 170,770,020 | 187,836,660 | 177,784,025 173, 668, 467 
OlOTUIM Sw. oc Beet dete Jan. 1 54, 872,925 68, 233,066 | | 72,943,332 54, 463, 780 59, 705, 365 
@anada 0 5. cn 2ee% een Jan. 1 349,000,000 | 397,000,000 | 483,000,000 | 480,000, 000 629, 000, 000 
TRA AI ores apse Jane. wl 133, 477,320 | 123,858,426 | 133,410,176 | 140.860, 769 157, 561, 012 
Germany ¢ ........-.-- PANS wel 153, 651, 351 156, 740,026 | 211,885,779 | 281,362,458 319, 2&9, 793 
INOLWAYsaccmmetes oo ATs Awad 975, 158, 500 |1, 114, 716, 540 |1, 227, 103,672 |1, 310, 902,325 | 1,326, 893, 206 
mwedenc..-<hesscs Jan. 11] 846,213,535 | 914,501,238 |1,170, 316,873 |1, 242,850,222 | 1,242, 456, 239 
Switzerland........-.-- Jane oe 14, 004, 420 13, 901, 905 13, 066, 133 12, 338, 167 11, 168, 724 
United States......... Jan. ot 26, 379, 946 28, 267, 309 24, 839, 012 22, 595, 379 17, 905, 481 
Other countries... <5|.c.. 26.06 49, 843, 083 79, 751, 207 75, 160, 286 56, 826, 000 474,117,000 
Motalie. > pk eels oo eee 2, 769, 190, 476 |3, 067, 739, 737 |3, 599, 561,923 |3, 779, 983, 125 | 4,011, 765, 287 
IMPORTS. 
Arpentina <...:.4..%<% 55 Jan. 1 30, 886, 404 37, 368, 826 40, 845, 920 39, 930, 837 33, 847, 259 
Austria-Hungary......| Jan. 1 4,702,018 4, 050, 552 4,304, 084 5,601, 724 7,675, 094 
Belpiom;F=Abec=secee Jan. 1 174, 530,060 | 228,929,053 | 243,156,228 | 265,428,111 258, 171, 760 
Denmark-< 5:2... 2e-ee Jan. 1 67,310, 417 64, 300, 231 80, 113, 097 75, 010, 059 100, 035, 930 
HrARC@. <2. 23\.8 fase Sat Jan. 1 490,998,886 | 563,826,785 | 630,970,533 | 692,701,492 640, 890, 227 
Germany ¢ ..\.2 so. #a-e Jane ca 109, 748,067 | 103,547,347 116, 995, 542 99, 261, 783 90, 295,125 
aly 2c eAe eos Jans a 93, 789,911 114,677,382 | 126,906, 861 135, 943, 606 145, 528, 953 
Jape. of os. 5 es Jan. 1 22, 769, 993 37, 020, 666 35, 476, 759 40, 753, 602 38, 311, 700 
MLISSIA ee ee abe ee ce ee Jan. 1 44, 467, 063 46,715,121 45, 479, 955 49, 052, 161 d 49, 897, 056 
PRUE okie ote osc bcoe Jane) 70, 535, 843 76, 781, 583 82, 575, 953 79,954,210 69, 243, 596 
Sweden. a5. .:£ secs eet Jan. 1 6, 579, 205 7, 882, 006 6,691, 936 6, 448, 409 6, 685, 152 
Switzerland........... Jawa) 19, 680, 440 16, 764, 828 19, 232, 681 20,914, 147 19, 705, 376° 
United kingdom...... Jan. 1 |1,280, 780, 480 |1, 341,735, 360 |1, 484, 703, 360 |1,662,662,400 | 1,661, 959,040 
United States......... H Feta ae | 341,734,400 | 399,403,200 | 593,555,200 | 500,969,689 735, 300, 119 
Other countries......- Janioyed 122,801,943 | 118, 569,048 25, 424, 495 25, 366, 000 d 30, 144, 060 


peer aes 2, 881, 315, 130 |3, 161, 571, 988 |3, 536, 432, 604 |3, 699, 998, 230 | 3, 887, 690, 387 


a See ‘‘ General note,” p. 507. ¢ Not including free ports prior to March 1, 1906. 


> Estimated from value. @ Preliminary. 
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FARM ANIMALS AND THEIR PRODUCTS. 


Live stock of countries named. 


[Africa incompletely represented, through lack of statistics for large areas. Number of animals in China, 
Persia, Afghanistan, Korea, Bolivia, Ecuador, and several less important countries unknown. For 
Brazil number of cattle alone estimated, but roughly. In general, statistics of cattle, horses, sheep, and 
swine much more complete than those of other animals, as statements for the world.] 


“Cattle. 


Country. Sear. |], » Hlesses: Mules. Sheep. Swine. 
Total. Dairy cows. 


NORTH AMERICA. 
United States: 


Contiguous— 
Oi ae 1910 69,080,000 | 21, 801,000 | 21,040,000 |4, 123,000 | 57,216,000 | 47,782,000 
Not on farms........ 1900 1, 616, 422 973, 033 2,936, 881 173, 908 231, 301 1,818, 114 
Noncontiguous— 
JUS 1900 18 13 574 PR Rl (ee Se ot 10 
Hawaire..........---] 1900 102, 908 4,028 12, 982 6, 506 102,098 8,057 
Porto mico.......... 1899 260, 225 73, 372 58, 664 6, 985 6, 363 66, 180 
Total United 
States (except 
Phi.ippine = 
Ca a ee 71,059,573 | 22,851,446 | 24,048,532 |4,310,399 | 57,555,762 | 49,674, 361 
Coy ee 1908 #516? |oee sot me Sek Gl O82) | 2) 202] nana dsee ees ee eee 
Canada: 
Prince Edward Island.| 1910 113,013 55, 365 BA ZT) | esse cke 110, 599 48, 623 
Nova Scotia........... 1910 329, 137 148, 948 i} Ul ee 358, 263 69, 958 
New Brunswick....... 1910 232, 525 122, 136 G6, 850; | Sone s.r 203, 620 91, 250 
Si oe a 1910 1, 456, 428 856, 151 BUS, ATS) te Poe cee! 549, 068 651,415 
Oc Ci 1910 2,873, 044 1, 243, 680 Bie, 949) |. cane Cees 1, 032, 227 1, 481, 058 
Mraniionaee es. 65.2.5... 1910 479, 741 164, 746 rc aly hl eae eee 30, 266 142, 312 
Saskatchewan......... 1910 569, 619 138, 455 ca AL! 710 a ee 135, 360 125, 788 
fo ti hae 1910 1,051, 407 124, 470 td oe ee 179, 067 143, 560 
British Columbia. ..... 1901 125, 002 24, 535 Di neds | so eaoe ece 33, 350 41,419 
Motaloansda:..:-.|-.-...-2 7, 229, 916 2, 878, 486 7 RTs se) DAE 5 a ae 2,631, 820 2,795, 383 
Central America: 
Ooo 1907 373, 630 © 95, 462 63, 651 4,831 187 111,316 
Guatemala...........- 1898 i Le CTD) Ie ees a RT eee 77,593 29, 784 
Pond uras.. 0 .c05..1.. 1909 G66; 215) |ss522 22.2255 64, 122 13, 434 24,052 145, 352 
Wiearapuaa.o2.---2<... 1908 PINOT eset ces sees 28, 276 6.078 338 11, 591 
qlee a 1907 Gp 000 1 24 o22 Sec 17,000 bE tl 28, 000 
eryndor cee. ]e 5... 5... 1908 rt A Be eee TAT SS0\ | senso se 5 21,457 422, 980 
PCSIOU Senet oa Soc sks ss 1902 Gla AST \isssccw theese 859, 217 334, 435 3, 424, 430 616, 139 
Newfoundland.......... 1901 Da Lay al [ee eee ea tee ee 78, 052 34, 679 
West Indies: 
British— 
mpNeMaS so .2. = - - 1909 
Barpadors. 2. ....:.. 1909 
Maeminicaxr. <= =----- 1909 
rennna 2. .....-..- 1901 
Pamigiod= 222.25. ..- 1909 
Moeptserrat.-. 25... .. 1909 
Trinidad and Tobago| 1909 
Turks and Caicos 
RSIBRON Soe eee c es 1909 
Virgin Islands.....-. 1909 
ay Bee Ae 1910 
Dutch West Indies....| 1908 
Guadeloupe...........-] (¢ 
TLE? oak ee (eee 2 88.541, 356 | Bree es tay 28,094,014 |4,739, 892 | 63,887,212 | 54, 306, 226 
SOUTH AMERICA. | 
Argentine. 36.2. .-- 1908 | 29,116,625 Jenee-ee nee ee 7,531,376 | 465,037 | 67,211,754 1, 403, 591 
(eh eS Oe eee PIO DOU ane a meters al eile anaes |besmemins on |cimste ieee meena =e since 
British Guiana 1909 725000 "| 3ee. 225 S52 1 7, 0M |e eee ee 18,000 13, 000 
61 ee eee 1908 2,303, 659 205, 084 516,764 | £83,092 | 4,224, 266 216, 360 
tte lh a 25 S00 O00) Wooo. rer:2 3 341,000 | 257,000 746,000 | 2,300,000 
a On farms. 
b Including mules and asses. 


c Cows. 

d Census for 1899. i 

e Official estimate furnished by the French Embassy to the United States under date of May 4, 1906. 
f Including asses. 
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Live stock of countries named—Continued. 


180, 099 
1, 618, 214 


5, 758, 159 


4, 682, 654 
5, 489, 946 
662, 242 


10, 834, 842 
1,161, 761 
465, 333 


1, 466, 932 


teeter ween 


Cattle. 
Country. Year. Horses Mules Sheep. 
Total. Dairy cows 
SOUTH AMERICA—Ccontd. 
Dutch Guiana....-...---- 1908 7 | Bae ees 265 114 113 
Falkland Islands........ 1908 SREP | |B e eae 54 Of004 ee om a 715, 651 
Paraguay > ..2--..------- 1908 5; 500000}. =... Se2 nine 182, 790 7, 626 214, 060 
MOM St yee oes sees 1908 8, 192, G02. Aa cassie s 556, 307 17,671 | 26,286, 296 
Wenezuelanz ciscscentsce- 1899 20048, 257 Ws Geso cen. oS 191,079 89, 186 176, 668 
Ota ase se cae eee ees PUBL 71) | Pe Senet ea 9,324,545 | 919,726 | 99,592, 808 
EUROPE. 
Austria-Hungary 
AUsiniasess - eee eoe | 1900 9,511,170 | ¢4,749,152 | 1,716,488 20,323 | 2,621,026 
Humearyin<s-t-s ee se | 1908 7,152,568 7,904, 634 
Bosnia-Herzegovina...| 1895 | €1,417,341 3, 230, 720 
Total Austria- 

Hungary. sacsncesececens T8081 OCOR sete 4,129, 762 22, 234 | 13,756,380 
WelPiM: seers esee eee 9 1909 1, 861, 412 h 912,781 253,431 | d76,915 d 235, 722 
Buleariae oe eeees eee 1906 | 1,695,533 | ¢ 493,451 538, 271 11,947 | 8,130,997 
Denmark, 2. 523.2422 8 1909 2, 243, 889 | c1, 282, 254 534, 6800) 25 222 ene 726, 027 
Faroe Islands..........-- 1909 OS Te eine aa ee ie ae ot ae ee 99, 
Pinlan)...\o=5-<semoesscs= 1907 1, 491, 264 | ¢1, 113,633 S21; BLs cae re 904, 447 
Mranee. 2.0 --2Seecme ees g1909 | 14,239,730 | ¢7,520,750 | 3,215,050 | 194,010 | 17, 456, 380 
Germany... os ceees eee 1907 | 20,630,544 | 10,222,792 | 4,345,047 942 (2 703, 710 
Gibraltar’j-2-2- 52-5-<.- =< 1909 B49 sas, Pecos 279 | 22) 25.2 -a)beeke Seen eee 
(yeece! . 3 Meee Stes 1902 406 (441955238 tS 159, 068 88,869 | 4,568,158 

oeland. > 22e9.cshe a sees 1908 234133557 wet eos rp Bh Base Bee 512, 418 
Kaliya oo Polee a Awnes 1908 6 1950669 fase Sea tee 955,566 | 388,331 | 11,162,768 
Luxemburg 2) 62255. 55-- 1907 103, 485 58, 449 18, 847 
Malite oer epee cee ocecee 1910 Gi 570 tl ect ones cee 9, 762 
IMontenertOls\o ses ons) one 60, 000 c 20,000 3,000 
Netherlands..........--- | 1904 1, 690, 463 4 973,098 295, 277 
INOrway sof oeo ee ceseae g1908 | 1,094,101} 727,898 172, 468 
ROntiPallet cosoen scence 1906 OS sLOS: leone ae 87, 765 
MOUMAMIA. 22%. 2)Je<)- 2-2 1900 2,545,051 380, 720 864, 324 
Russia: 

Russia proper.....---- 1908 | 30,800,826 20, 934, 415 

Pplandee see ee ss 1908+ | 2,377,285 |.. = Al ake 2R0" 4009) 3 

Northern Caucasia.....| 1908 2, 876, 437 1, 358, 193 
Total Russia, ‘ 

Buropesn=-.. <2) 1908 /'|\\36, 054) 54821" 12 355.52 23, 573,018 
Dervis... eee aes ost 1905 969, 953 1153, 359 174, 363 739 | 3,160, 166 
Bpains...ocesecsecsere ese 1909 2 S141 8 see oeeee Ses 494,853 | 864,555 | 15,471,183 
Sweden. kss-ee- canes 1909 2,685,020 | ¢1, 838,770 OVE 872 oe ae 1,010, 217 
SPwilizenlandeee ss 2.2.2. = 1906 1, 498, 144 ©785, 950 135, 372 3,153 209, 997 
PRTC So Soil cacaiainjecn ae AA e/a aoe 1,000, 000 ¢ 300, 000 60; G00 3): ese see 10, 000, 000 
United Kingdom: i 

Great Britain.........- 1910 7,037,298 |m 2,767,606 | 71,545,287 |.......-.-. 27,101,140 
role fee te aes 1910 4,688, 888 )m 1, 557, 584 n 613, 244 31, 460 3, 979, 516 
Isle of Man and Chan- 
nel Islands...........| 1908 41, 200 m 18, 160 9 'Gi04 3c 86, 564 
Total United 
Reimedomey.c.:352|t eee 2 11, 767,386 | 4,343,350 | 2,168, 201 31,460 | 31, 167, 220 
Motal tees. sos se [sae 190) 869419 Itroscee eeee 43,676, 829 |1, 674,583 |183, 270, 708 
ASIA. 
British India: 
British Provinces...... 1909 |099, 560, 604 | 30,637,393 | 1,557,806 | 103,794 | 20,189,949 
Native Statesp.......-. 1908 | 08,817,386 | 3,008,370 109; 286). 2.8 q 3, 855, 677 
Total British India}........ 108,377,990 | 33,645,763 | 1,667,092 | 103,794 | 24,045, 626 
a Data for 1909. j Including cows kept for breeding purposes. 
b Unofficial estimate. k Including goats. 
cCows. 7Census, December 31, 1900. 
d Data for 1895. m Cows and heifers in milk and with calf. 


e Including buffaloes. 
f Including mules and asses. 


g On December 31 of preceding year. 


h Dairy cows 2 years old or over. 
# On farms. 


n Used for agriculture, and unbroken. 


o Including 


available. 


gq Of which 387,068 in Rajgark and Alwar include goats. 


uffalo calves. 
P Data only for those States for which official figures are 
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Live stock of countries named—Continued. 


Cattle. 
Country. Year. Horses Mules. Sheep Swine. 
Total Dairy cows. 
AstA—continued. 

Cit. ee 19096 1a 355092654 [o> Re A Qa e 96, 335 97, 148 
Cochin China. ........--- 1903 1005000 (E2522 - oe BT DAS eT oc beers eee 709, 400 
ee: eee eras oon = 1910 G2, 064). -.2.02<0=5- @67; 709 |. = 55 6315, 756 ¢31,690 
PRO ce Son oo 3 5 5. 1908 BABS ie eee eee 19 |e ce of PRS et SI AE So 

Japanese Empire: 
PR ee an = a= «= d 1909 OR AE S| Rane ot, 4 404-606 le. sehen 4,085 284, 729 
Louie: Soe ae 41909 6158) O26 Weick ices once RGT We coun sen eee aces 1, 230, 597 

Total Japanese ° 

Enmpire.....-...- g USE ssc! 17 (eeapa i ee, oi 1, 494, 673 ess sescee 4,085 1,515, 326 
Dutch East Indies: 

Java and Madura...... 1905 ee A AGL Hee te BE OTE: le oe ye ae os ee 
ut, 2 a ee 1905 A OR ee WURSGAR [22222 fo oa5 lence k es Ree 
Total Dutch East 

iriiibree se 2 1905 S80 CoG [oe = ee oe ASD G03 2s. 28 =. he. Se eee 
Philippine Islands. ...... 1903 Te See 144,171 | 290 | 30,428 | 1,179,371 
Russia: 

Central Asia.........-- 1908 net BL ial I eee SNE SOR Sse f 7,532,749 80, 016 

3 1908 ve ev oe = abs ES i eae J 4,078, 550 864, 106 

Transcaucasia. ...----- 1902 RO OTT on os =) ae it ee eee 6, 302, 258 309, 479 

Ss eee 1903 ees CI tan ae oe eke 1,644: O00". 3222 5, 443, 000 186, 400 
Total Russia, 

oo) ie ie AUR Ge Peo wit aero Mloe teehee. 23, 356, 557 1, 440, 001 
ie aklfieg:: Sele ian 1904 | 2,209,522 |........-... TRON oy ee Nae ee 
Straits Settlements and 

LT 2 Se 1909 CT et (ae ee AS; | 19) ee ieee Pe |S ralieedee ™ 2 A 113, 453 
enrer, AnintiC~=.......[2:..... 23000;000) 10-5 ant 3.% OOD) ne tees 45,000,000 |....------- 
Rr RD: re ee ree 150, GSO; S301 es 11,902,324 | 104,084 92,848,787 | 5,086,389 

AFRICA 

J? Sa oe 1908 De ee sees 236,168 | 187,714 | 9,632,177 102, 585 
Basutoland iets a a2 00 1904 halk 1) eee es 64, 621 9 26 g 2,794 g 476 
British East Africa. ..... 1910 THU BOO eee eo PUG eee BEES 5, 105, 000 h 2, 493 
Un he eS 1909 (2s Wi ep eee 254-666)" 2/10, 0000. 22 2s. ee aes 
ROTORS = Secon 1905 250; 8915/5. sos G20 57ROWE Sos3. sacs F 1365132 eee es 
Con) Oe Rees eee 1907 eA ict ld De ie RS sy tel RA EPS See Pe et RAS ee 
German East Africa. .... 1905 G55 7d A | 73 7 1, 560, 000 1, 447 
German Southwest 
Africa 1909 OG AON. oe 8,271 4,636 300, 722 2,917 
Madagascar. 1905 2,867,612 | 1,118, 162 1,074 464 333, 454 522,021 
Mauritius?. . Bee 5 - 3,805 
Mayotte 
Nyasaland Protectorate. 
LOST 
2 ee 
Pi. treiena so <.. 2 
Civic oe ae 
Slerranweone: =... 2... 


Uganda Protectorate. __- 
a Includes mules and asses. E j Data for 1900. 
+ Not less than 1 year old; 30 per cent may be & Cows. 
added for those less than 1 year old. 7 On sugar estates only. 
¢ Data for 1908. m Official estimate furnished by the French Em- 


@ On December 31 of preceding year. 


assy to the United States under date of May 4, 


¢ Including 138,121 zebu cattle and 807 imported 1906. 


and cross-bred. 


n Number of horses, mules, and asses owned by 


f Including goats. natives. : 
g Excluding animals owned by natives. o Animals assessed for tribute and tax. 
h Census, 1909. p On December 31 of preceding year. 
# Data for 1907. qg January 1. 
_ 
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Live stock of countries named—Continued. 


Country. Year. 


AFRICA—Continued. 


Union of South Africa: 
Cape of Good Hope....| 1904 


Cattle. 


Horses. Mules. Sheep. Swine. 
Total. Dairy cows. 
1, 954, 390 540, 310 255, 060 64, 433 |a18, 807, 168 385,945 
iNahal.< eee eeu ue 1909 502 Alop|s.o 22 eee 58, 186 7,032 | 1,068,996 77, 238 
Orange Free State..... 1909 PATROLS NESE ee erie 132, 574 4,674 | 7,481,251 52,983 
‘Transvaal...........-- 1909 SOO G71oHh seer aae ae 125,951 9,011 | 3,011,906 | 167,879 
Total Union of 
South Atricass2<2|s- 4... AOC DoOL accaetemees 571,771 85,150 | 30,369, 321 684, 045 
Potal ers sece eee |e oss ee 1250445183) sececee serae 1,012, 460 | 308,733 | 50,293,014 | 1,354,143 
OCEANIA. 
Australia: 
Queensland === s"-5-- c1909 
New South Wales. .... ¢1909 
WiGlorine esac peee c1910 
South Australia. ...... c1910 
Western Australia... .. ©1909 
Tasman nigeecme occa c1910 
Total Australia....|.......- 
LE oct eee eee 1909 
New Caledonia.......... d 


Country. 


NORTH AMERICA. 


United States: 
Contiguous— 


Wr fanmss soe chet. cece sce 
Not on farms: 2 2th not oe 


Noncontiguous— 


FAN ASTER ee oe ccc aeaics ate eects oe 


Total United States (except 


3, 027, 


(ASP ee ee SDD O13) |e ecee see e 19,593, 791 124, 803 
WO04 enone 604, 758 |.-.-.-.--- 46, 187, 678 237, 843 


1049, 080M fence ceease 442, B29) | once clote 12, 937, 983 217,921 
(EA) | PSeneseeens 253, 884 |.....---.- 6, 475, 431 81, 797 
792, 217 29,176 125, 315 294 | 4,731,737 47, 062 
RY ARE oa sate ee ee = 40, 492, | 22-5 - <<< 1,734, 761 55, 705 


Ce Bearsea sees 2,022, 891 294 | 91,661, 381 765, 131 


Se Oe bee BESS es 6 4,857) | eae oe 6, 758 b 3,716 
(OMG eee ees 2 2, 938 12 9, 442 2, 438 


URC REY. On| Beemseoeeess 363, 259 f 519 |a23, 480, Ly 245, 092 


Gi: A Beh aaeeeees= 222, os. 2 cere 


12, 921, 


269) | 22. -Sasce ou 2, 394, 167 825 |115, 158,324 | 1,016,575 


448, 459, 


Year. 


7 ESE eee 96, 404, 339 |7, 747,843 |605, 050, 853 |137, 448, 104 


Asses. Buffaloes.| Camels. Goats. Reindeer. 


UES eeeeasessd heosescascoc 1, 810, 599 eee seen ae 
15, 847) | 23 Joes Oe 2 ee eens 18; 000: [eeenaen ane 


EEE ee ee ee 


Philippine Islands). ......|........ 112; 585" | 2 de cece operons 1,965, 596 12, 828 


Central America: 


West Indies: - 
British— 


1B tc) «eee OSE pees eee Grit pa 


a Census, 1909. 
b Data for 1908. 
¢ Year ending March 31. 


-| 1908 
=| 1920 


RC 3 BSB aAA oS sabe Soeit assoc LS eis soe 
7 


d Official estimate furnished by the French Embassy to the United States under date of May 4, 1906. 
¢ Including animals owned by Maoris. 


t Including asses. 
g On farms. 


h December 31 preceding year. 


7 Census for 1899. 
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Dive stock of countries named—Continued. 
Country. Year. Asses Buffaloes. | Camels. Goats. Reindeer. 
. 
SOUTH AMERICA. 
REPRO Sarco os 'sisninie s <cx nese o's 1908 FOSS ac Rane eae ee eee a= 3) 245508605 Sis. 
British Guiana. ..............----- 1907 EFC Sse epecocn sae ep eeceee TS; o00a| ke eh 
MRE RR Se ica clic cca se nee POOR SS e0 eSs. fie iat hee ios anes. 343, S10: |; Sei ses 
1. UD AgP ook suesSeRSe Sap oS eeeer Bepeerseesel Sona SS Se eee eee 3615000) |: eee 
Paveb Guiana. = ~2< -.2-2525<c550<6 1908 D2 Ml cetera ae ees | ae wc eee UE iy ne dae a 
OTL o6e Sap pee pao Te all Bo asco PES Cee Sel ae cee ee BURBS Wl Miers dea oe 
UU ese 1908 AS E2R Worcs meinen ious csiea sashes 19; O58 Seuss | 
MneGteee oe ss So ese ke 1899 borer OMe ease eck NG's i 2 ee 
10 Oy So ee eee Cp ema e2 al OS eee BiGRG DIR Fees? 
EUROPE. 
BOPaeE can maces sense cuccaces 1,019, 664 |.......... 
23, 855 133; 000 Ios. 2522.50 308; 997 | sean oes 
Rio Sees Perel ise me ara ae atone aber 1,447,049: ||. ee seen 
70,179 133,000) (3225-25 2~ PAUSE A OG eee ae a5 
eee ees ow oe ol Sacecto ace ann 257, GBD [sare cee 
124, 080 ATG BVA Ss) ba san. oe 1,384, a aeenore 
oer anes asee, ool Re 
10, 349 
141,179 
> "840,677 | 10/383 [ec cs sto, 
27 
3, 740 
Pe SE nee ok wt oan alo anee reals OM eae eben |se sno ce oe ee 
PNGUNBTIENOB om. con cwoe sec e seen se 1 ey (Ree 2 | [Pa Ee ee ee 
LCi ek ee CIO | Ao cctcn aie oa| Sonera] Sanam cee 
“One 2S a! 1906 144, 089 
BROHIOMEIGE ooo <5 5 6-~- 3-2 os 1900 7,186 
Russia: 
oe 0 Se 1905) 2. sce eel od meane 
el ME GNTONGAN. .- 155-250. 5-| 5 onwaeeu Rab: os ca cee ee 
logs Se ee 1905 1, 247 
LSet oe 1909 SUSY (0: ee ee 3, 336 3, 285, OA), | cece 
CMe a URS Call (a Se a Al es Neer sacks ee ee 65, 887 237, 253 
aa Ss Ee ee 1906 UBC ee ee ao ene ape SO2 1G, Nee. Sc eee 
United Kingdom: Ireland......... 1910 PANO Ta Neca ie ees ot ae PAD GLENS 22 aac 
(Eo See |e 2,791, 808 680, 419 228, 836 21, 802, 883 860, 625 
ASIA 
British India: 
British Provinces. ........--...- 1909 1, 298,508 | 15, 854, 557 444, 562 SL SAAS Teen 
Native ptates@.. 2... ..22.-...2.. 1908 € 146, 877 1, 323, 560 51, 809 27905; OOO ame sa asia 
Mareriisn Indias: . so 22-|- 2.2.22 17,178,117 496, 371 Se aby a ee 
CHG paneeio oe 1908 BTONOBONIM ae ieee ce L7AO7D: |e 
Odie ds Dei 2 1903 DATA Rete oem cece loose cs Acree: | eee 
enti -- 228 Se ee eee A900! tose ethers peceseete rss 1,151 J QTASSAS i Cee ees 
MUPROR Moe oo} «=< 55-2 2s access TOUS 2 ew oc aee asian See [amen atniccinc | eatin, pe ALS Bee eerie 
Japanese Empire: 
fan Ba veeaee ss accwat co teece sone OOD aH shat aetee ks 5 Ree eee Ccoiecioceemie G3; 802 le sodescnas 
Poona Ree eee Se Sots Soe ©1909 1, 80.7 A ee ee 14356840 |. oes 
Total Japanese Empire....-. 1909 DIG DAD Nero seen P24 AS eee Soe 


a Data for 1909 
b December 31 preceding year. 


¢ On December 1 of preceding year. 
d Data only for those States for which official estimates are available. 

e Of which 58,495 in Alwar, Indore, Gwalior, and Marwar includes mules. 

f Not less than 1 year old; ’30 per cent may be added for those less than 1 year old. 
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Live stock of countries named—Continued. 


a 


Country. Year. Asses. Buffaloes. | Camels. Goats. Reindeer. 


Asta—continued. 
Dutch East Indies: 
Java and Madura.........-.----- POOR Nici weet mals 2, 186,993 | cnn <nj00- =] - nce = lee cee 
Othera2 terse ee eeeaeeaee ae 1905 446, 5 
Total Dutch East Indies. .. -- 1905 
Philippine Islands.........------- 1903 
Russia: 
Central Asia (4 provinces). .....- 1903. | 22. eeeeelle~ e-em aes 865, 000: | 2c -ctccn 25 eee 
Siberia (4 provinces).........--- QOD ei) or ta cyoh eis tees | steve amir iore et 500: |. s.8:s See 
‘TTA NSCAUCASI A: siaictin sist > ins = <stee 1902 122, 312 338, 042 17,122 745, 086 
(OHaY=) toe Seeleciaeoane can 7dEbeeE | 1903 OU UM esc ec 296, 000 802, 000 
Total Russia, Asiatic.....---|-------- 180, 812 338, 042 678, 622 1, 547, 086 
Siam}. t20 Wehbe cceicats cers 1904 loa caeeman 2,288,956 | .<.<<20)2-4253|-.2 8S 
Turkey, ASAHGoc.cosode ates cock se] eitanoes 2500 O00). ake eee eee 9, 000, 000 
Total ee sse ce ewesse ee ae eee | see 4,126,197 | 24,176,580 | 1,176,144 46,151,171 
AFRICA. 
Algperiatee so cmee sehen aaare 1908 QT STOS Wes Ce ete 204,715 4,199, 096 
PBasntolandesaccoee see eon eerces 1904 CAN Ua PS Sek eee hat: Sa ep ater 1; 625922 
‘British Hast -Aaneas. no cecese see 1908) 3]'-see cs eeceel oa eee cpanel aeectercees 1,591, 206 |. 
Hey pt se Lee ee es 1900 120,000 | 4728, 284 40,000" |_2.. eons eae 
Loy alinst EEE Soe aac mec dspoas= 522 LY OS S32 See eee ees 46,853]... 5-05 - sateen) eee 
German East Africa.....--.--.---- 1905 A iif as eo 1,820, 000 
German Southwest Africa.......-- 1909 bl LM hes See ns 240 242, 023 
Moadamascan Dern jin > actos nee eee 1905 AAT. ate « Meeale| ecereminteeiteee 66, 747 
MaTInIPUS oer eee tee ees eater aero 1908 el ets See etnias 6, 732 
MEW IGUUGE et Ge Sameer Sepa n ae (€) 58 ace cats cee ers] ieee eeee 1, 508 
Nyasaland Protectorate........-.- 1909" 9) eee Sok eee SoS cess netlen eee 102, 357 
ROMMONA se ate nsn ace eesaicetes (e) 0 eee Beare emt oue “e= 4,156 
MOUSSA acces cise Sete me scmeree T9OB. Welw tana he ae let orietele meres eer Sete eee 593, 860 
Simblelenar crest sec cee scence 1908 (i(k: Sal Bocce css eects cece - 1,001 
BeyCHoles sree. ce sean coisas eames 19087" |eetose ener e | canescens ees scene eene 500 
Southern Nigeria Colony (Lagos)..| 1902 19O!280"| 2 5 oe lS eee 2,600 
Soudan (Anglo-Egyptian)........-. FAQS al ots aera a Be nat se eee 123, 705 846, 544 
PEUMMIS oc otc ee sisi vee sos ess aren oe 91909 632188 j22 2-2-2. 22 oe 106,175 , 249 
Union of South Africa: 
Cape of Good Hope.....-..-.-.-- 1904 100; 470s oon chcss bapacaneen aces h7,376, 346 
IN aise mer mine eicis sincere sete = aioe 1909 - 105330" -o.< Sesjqqe sc laace he eee 910, 848 
Orange Free State..........----- 1908 C72 Reeet ee aeed Hoc saesanse. 1, 251, 308 
ranisyvaalne. aaensc seoee ota cls 1908 26; 510) |. 2.. Sovenacs|euepecesoees 1,525, 705 
Total Union of South Africa.|.....-..- IC PAGS Se eee ee eeetoel eseecdacs se 11, 064, 207 
Totaleaass ate ee sated naar 634,061 | 728,284] 521,712 | 20,886,411 
OCEANIA. 
Australia: 
New South Wales............--- 1 Oe eee ec acnens elder ocaars= 853 37, 716 
Bouthrausuralian 2-2. tee-teee a 1905: $)]\..aie'. See eS] om Scteeec lense pee 26, 948 
Western Australia ...........--- 71910 1,858") o.25- thee 3, 257 31, 988 
PPASMANIG sea sociae eae © reece ee 1908) |. Sacin Koen en| Sees seecn oaleen eeeckeee 1, 460 
Mo tallaseres cz cchistosea lees eee 1, S5Siliten de. s ese 4,110 98, 112 
igpeemeenate aati e ones Si eccoeee ee eee |e bet eeenel ewer ae 19, 446 
New Caledonia... . (CD ee Peat eeeisoe secoel pte Sess Pala bit 
New Zealand.....- 1891 49,055 
Territory of Papua 1908 523 
Morales: eee kee lke Ibe ae 1-858, 12. aeeee 4,110 133, 247 
Granditotalysazeess seerseced | eeeeeees 8,584, 102 | 25,585,283 | 1,930,802 | 100,957, 649 


a Carabaos. 

b Number of domesticated elephants returned as 4,072. 

c Excluding animals owned by natives. 

d Data for 1909. 

e Official estimate furnished by the French Embassy to the United States under date of May 4, 1906. 
f Animals assessed for tribute or tax. 

g January 1. 

h Census for 1909. 

i On December 31 of preceding year. 

jIncluding goats owned by Maoris. 
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FARM ANIMALS AND THEIR PRODUCTS IN CONTINENTAL UNITED STATES, 
HORSES AND MULES. 


Number and farm value of horses and mules on farms in the United States, 1867-1911. 


Horses. Mules. 
January 1— Price per Price per 
Farm value Farm value 
Number. phead Tan Te Number. head Jan, 1: 
USOT isoe Stee ioe wicks wonlo ee eres 5,401, 000 $59.05 | $318,924, 000 822, 000 $66. 94 $55, 048, 000 
USGS = seas eae ec eee 5, 757, 000 54.27 312, 416, 000 856, 000 56. 04 47, 954, 000 
ARGOS Deemecs Soeons cop nea Seee 6, 333, 000 62.57 396, 222, 000 922, 000 79. 23 73, 027, 000 
TST LD seats ba ceten nines 8, 249, 000 67.43 556, 251,000 | 1,180,000 90. 42 106, 654, 000 
STA See os ameter 8, 702, 000 71.14 619,039,000 | 1,242,000 91.98 114, 272, 000 
IY Pees a RETR Ree Sp oon tan 8,991, 000 67.41 606,111,000 | 1,276,000 87.14 111, 222, 000 
UST 8s hah se coe te ee eons 9° 222’ 000 66. 39 612,273,000 | 1,310,000 85.15 111, 546, 000 
LIC Eee Re ieee: De Se ae ee, 9, 334, 000 65.15 608,073,000 | 1,339,000 81.35 108, 953, 000 
AST5 suc Rees eco see 9, 504, 000 61.10 580,708,000 | 1,394,000 71.89 100, 197, 000 
TSO Sout cca nok Dep eee e eee 9, 735, 000 57.29 557,747,000 | 1,414,000 66. 46 94,001, 000 
ASTT 23 sags Se eceiteaasee eens 10, 155, 000 55. 83 567,017,000 | 1,444,000 64.07 92, 482, 000 
TSTSai oo oe arose een ees 10, 330, 000 56. 63 584,999,000 | 1,638,000 62. 03 101, 579, 000 
1135 (2 ean camer i ee aE 10, 939, 000 52.36 572,712,000 | 1,713,000 56. 00 95, 942, 000 
1S8O eas. 3 boss eee noone 11, 202, 000 54.75 613,297,000 | 1,730,000 61. 26 105, 948, 000 
1:2) Ea ies oe eee POR ee ee 11, 430, 000 58. 44 667,954,000 | 1,721,000 69.79 120, 096, 000 
1 sts) een PRE Soe RSS 2 10, 522, 000 58.53 615,825,000 | 1,835,000 71.35,| 130,945, 000 
1s PR CoS hata ics Ge, Ue 10, 838, 000 70. 59 765,041,000 | 1,871,000 79.49 148, 732, 000 
1 hot.) Dee aire eine ese eatin ee ns «Css 11,170, 000 74. 64 833,734,000 | 1,914,000 84. 22 161, 215, 000 
USS5s2 eas ten Go ae 2 oe S eee 11, 565, 000 73.70 852,283,000 | 1,973,000 82.38 162, 497, 000 
SSG See tae ech cis s ise 12,078, 000 71.27 860, 823,000 | 2,053,000 79. 60 163,381, 000 
UCC eR Gone Cone ate HE SES ose 12, 497, 000 72.15 901,686,000 | 2,117,000 78.91 167, 058, 000 


13,173,000 71.82 | 946,096,000 | 2)192, 000 79.78 | 174,854, 000 
13, 663, 000 71.89 | 982)195,000 | 2)258,000 79.49 | 179,444,000 
14) 214, 000 68.84 | 978,517,000 | 2)331,000 78.25 | 182,394,000 
14) 057, 000 67.00 | 941,823,000 | 2,297,000 77.88 | , 178,847, 000 


15, 498, 000 65.01 | 1,007,594,000 | 2,315,000 75.55 | 174,882,000 
-.| 16, 207, 000 61.22 | 7 992}225;000 | 2,331,000 70.68 | 164,764, 000 
| 16, 081, 000 47.83 | 769,225,000 | 2,352,000 62.17 | 146,233, 000 
15, 893, 000 36.29 | 576,731,000 | 2,333,000 47.55 | 110,928,000 
15, 124, 000 33.07 | 500,140,000 | 2,279,000 45.29 | 103, 204, 000 


14, 365, 000 31.51 | 452,649,000 | 2,216,000 41. 66 92, 302, 000 
13,961, 000 34.26 | 478,362,000 | 2,190,000 43. 88 96, 110, 000 
13, 665, 000 37.40 | 511,075,000 | 2,134,000 44.96 95, 963, 000 
13, 538, 000 44.61 | 603,969,000 | 2,086, 000 53.55 | 111,717,000 
16,745, 000 52.86 | 885,200,000 | 2,864, 000 63.97 | 183,232, 000 


16, 531, 000 58. 61 968,935,000 | 2,757,000 67.61 186, 412, 000 
16, 557, 000 62.25 | 1,030, 706,000 | 2,728,000 72.49 197, 753, 000 
16, 736, 000 67.93 | 1,136, 940,000 | 2,758,000 78. 88 217, 533, 000 
17, 058, 000 70.37 | 1,200,310,000 | 2,889,000 87.18 251, 840, 000 
18, 719, 000 80.72 | 1,510, 890,000 | 3,404,000 98.31 334, 681, 000 


OD ee stats = /-tarelaie’s Shaiche a eine mice 19, 747, 000 93.51 | 1,846,578,000 | 3,817,000 112.16 428, 064, 000 
QOS SS See tetas carats ate ese slate ita 19, 992, 000 93.41 | 1, 867,530,000 | 3,869,000 107.76 416, 939, 000 
OD eee cents aaa cicoee 20, 640, 000 95.64 | 1,974,052,000 | 4,053, 000 107. 84 437, 082, 000 
UCR Ca APRESS LSS caso aeaeedese 21, 040, 000 108.19 | 2,276,363,000 | 4,123,000 119. 84 494, 095, 000 
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HORSES AND MULES—Continued. 


Imports, exports, and average prices of horses and mules, 1892-1910. 


Imports of horses. Exports of horses. Exports of mules. 
Year ending 
June 30— | Num- Average | Num- Average | jum- Average 
. Bex Value import | “joer Value export | “ber Value, | export 
P price. ' price. price. 

agen See... 14,074 |$2,455,868 | $174.50 3, 226 $611,188 | $189.46} 1,965 | $238,591 $121. 42 
1893... ....- 15,451 | 2,388,267 154. 57 2, 967 718, 607 242.20 | 1,634 210, 278 128. 69 
bo eee 6,166 | 1,319,572 214.01 5,246 | 1,108,995 211.40 | 2,063 240, 961 116. 80 
1805022. : =: 13,098 | 1,055,191 80.56 | 13,984] 2,209,298 157.99 | 2,515 186, 452 74.14 
1005. eS 9,991 662, 591 66.32 | 25,126 | 3,530,703 140.52 | 5,918 406, 161 68. 63 
iD. eee 6, 998 464, 808 66.42 | 39,532 | 4,769,265 120.64 | 7,473 545, 331 72.97 
1898 ~See. 2. 3,085 414, 899 134.49 | 51,150 | +6,176,569 120.75 | 8,098 664, 789 82.09 
ASO0 W120: >... 3, 042 551,050 181.15 | 45,778 | 5,444,342 118.93 | 6,755 516, 908 76. 52 
Dh | BS eee 3,102 596, 592 192.32 | 64,722 | 7,612,616 117.62 | 43,369 | 3,919,478 90. 38 
BOO). eons» by FBS 985, 738 260. 43 2,250} 8,873,845 107.89 | 34,405 | 3,210, 267 93. 31 
i ee 4,832 | 1,577,234 326.41 | 103,020 | 10,048, 046 97.53 | 27,586 | 2,692,298 97.60 
POOG s 558 2 2. 4,999 | 1,536,296 307.32 | 34,007} 3,152,159 92.69 | 4,294 521, 725 121.47 
ROO4 Coto. ot 4,726 | 1,460, 287 308.99 | 42,001 | 3,189,100 75.93 | 3,658 412, 971 112.90 
PR te bt 235s 5,180 | 1,591,083 307.16 | 34,822 | 3,175,259 91.19 | 5,826 645, 464 110.79 
TOG: 380s. 6,021 716, 675 285.11 | 40,087 | 4,365,981 108.91 | 7,167 989, 639 138. 08 


978, 105 325.35 | 33,882 


1, 

1, 4,359,957 | 131.99 | 6,781 | 850,901 125. 48 
1908. c= 5,487 | 1,604,392 | 292.40] 19,000] 2 

2,00 3 

3, 4 


; 612, 587 137.50 | 6,609 990, 667 149. 90 
, 386, 617 156.67 | 3,432 472,017 137. 53 


7, 276 283.35 | 21,616 
081, 157 141.17 | 4,512 614, 094 136.10 


296, 022 283.65 | 28,910 


CATTLE. 


Imports, exports, and average prices of live cattle, 1892-1910. 


Imports. Exports. 
Year ending June 30— Average Average 
Number. Value. import Number. Value. export 
price. price. 


$47, 466 $21.89 | 394,607 | $35,099,095 $88.95 


45, 682 13.87 | 287,094] 26,032,428 90. 68 
18, 704 11.75 | 359,278 | 33)461,922 93.14 
765, 853 5.11] 331,722 | 30,603,796 92. 26 
1,509, 856 6.93 | 372,461 | 34,560,672 92.79 
2) 589, 857 7.87 | 392}190| 36,357,451 92. 70 
2) 913, 223 9.99 | 439,255 | 37,827,500 86.12 
2) 320, 362 11.62 | 389,490 | 30,516,833 78. 35 
2) 257, 694 12.47 | 397,286 | 30,635,153 77.11 
1,931, 433 13.23 | 459,218 | 37,566,980 81.81 
1,608, 722 16.75 | 392,884] 29,902,212 76.11 
1,161,548 17.55 | 402,178 | 29,848,936 74.22 
310, 737 19.35 | 593,409] 42,256,291 71.21 
458, 572 16.46 | 567,806 | 40,598,048 71.50 
548, 430 18.90} 584,239] 42,081,170 72.03 
565, 122 17.44 | 423,051 | 34,577,392 81.73 
1,507,310 16.32 | 349/210} 29,339,134 84. 02 
1,999, 422 14.37 | 207,542 | 18,046,976 86. 96 


ee 195,138 | 2,999) 824 15.37 | 139/430] 12,200,154 87.50 
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CATTLE—Continued. 


Number and value of milch cows and other cattle on farms in the United States, 1867-1911. 


Milch cows. Other cattle. 
= | - 
] : 
a Price per Price per 
Number. er ee Number. | head a 
Jan. 1. “1 Joni. ce 


8,349, 000 $28.74 | $239, 947,000 | 11,731,000 $15.79 

8, 692, 000 26.56 | 230,817,000 | 11,942,000 15. 06 

9,248, 000 29.15 | 269,610,000 | 12,185,000 18.73 i 
10,096, 000 32.70 | 330,175,000 | 15,388,000 18. 87 


10, 023) 000 33.89 | 339,701,000 | 16,212,000 20.78 


10, 304, 000 29.45 | 303,438,000 | 16,390,000 18.12 
10, 576, 000 26.72 | 282,559,000 | 16,414,000 18. 06 
Se wa SAI 10,705, 000 25.63 | 274,326,000 | 16,218,000 17.55 


10,907, 000 25.74 | 280,701,000 | 16,313,000 16.91 | 
11, 085, 000 25.61 | 283,879,000 | 16,785,000 17.00 ; 
11,261, 000 25.47 | 286,778,000 | 17,956,000 15.99 ’ ; 
11, 300, 000 25.74 | 290,898,000 | 19,223,000 16.72 | 321,346,000 | 
11, 826, 000 21.71 | 256,721,000 | 21, 408,000 15.38 | 329,254,000 | 
1 12/027,000| 23.27 | 279,899,000 | 21,231,000 16.10| 341,761,000 | 
1881... boo ee eee 12} 369, 000 23.95 | 296,277,000 | 20,939,000 17.33 | 362,862,000 || 
tena. ee ae 12, 612,000 25.89 | 326,489,000 | 23,280,000 19.89 | 463,070,000 |) 
1563... | eebee. Cee fe 13,126,000 30.21 | 396,575,000 | 28,046, 000 21.81 | 611,549,000 || 
1684... Lie... See 13, 501, 000 31.37 | 423,487,000 | 29,046,000 23.52 | 683,229,000 | 
1985... SOF. | Se eee 13,905, 000 29.70 | 412,903,000 | 29,867,000 23.25 | 694,383,000 |) 
1886: 4 sc eee 14, 235,000 27.40 | 389,986,000 | 31,275,000 21.17 | 661,956,000 | 
Th en A RES NE 63! 14, 522, 000 26.08 | 378,790,000 | 33,512,000 19.79 | 663,138,000 | 
Cae, Rae eee OES EYES, 14, 856, 000 24.65 | 366,252,000 | 34,378,000 17.79 | 611,751,000 
ARN aes oe oe ee 15,299, 000 23.94 | 366,226,000 | 35,032,000 17.05 
1900 soso BE 15,953,000 22.14 | 353,152,000 | 36,849,000 15.21 | 560,625,000 )) 


(RWS oe ee Goa bsecsSossabsssne 16,020, 000 21.62 | 346,398,000 | 36,876,000 14.76 544, 128, 000 


WPM BS Se SS sos sbdeeso565~ 16, 416, 000 21.40 | 351,378,000 | 37,651,000 15. 16 570, 749,000 — 
iB Sa See bore isco SS eeeesos sae 16, 424, 000 21.75 | 357,300,000 | 35,954, 000 15,24 547,882,000 — 
21.77 | 358,999,000 | 36, 608, 000 14. 66 536,790,000 | 
21.97 | 362,602,000 | 34,364,000 14, 06 482,999, 000 
22.55 | 363, 956, 000 | 32,085, 000 15. 86 508, 928, 000 


23.16 | 369,240,000 | 30,508, 000 16.65 | 507,929,000 | 
27.45 | 434,814,000 | 29, 264, 000 20.92 | 612,297,000 
29.66 | 474,234,000 | 27,994,000 22.79 | 637,931,000 } 
31.60 | 514,812,000 | 27,610,000 24.97 | 689,486,000 | 
505,093,000 | 45, 500, 000 19.93 | 906, 644,000 


Ss 
Ss 


, 697, 29.23 | 488,130,000 | 44,728, 000 i 839,126,000 | 
Ti 5 ilies Reeder leh GER 6 ree 17, 105, 000 30.21 | 516,712,000 | 44, 659, 000 : 824,055,000 } 
| RE POPE Sori BE 1S 7° 17, 420, 000 29.21 | 508,841,000 | 43, 629,000 " 712, 178, 000 
NG 5, 55o ee on oo 17, 572, 000 27.44 | 482,272,000 | 43, 669, 000 : sé, ea. 000 
Te aa a ak? a 2 23 19,794,000 |~ 29.44 | 582,789,000 | 47,068, 000 : 
1) rk eRe BS ha 20, 968, 000 31.00 | 645,497,000 | 51,566,000 
Soha Pot oe ees. eee 21, 194, 000 30.67 | 650,057,000 | 50,073, 000 
BD Votetiie eats rki2ct a eeRe 21,720, 000 32.36 | 702,945,000 | 49,379,000 ‘ 
2 (HE SOR cele SR i e  : 21, 801, 000 35.79 | 780,308,000 | 47,279, 000 
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CATTLE—Continued. 
Wholesale prices of cattle per 100 pounds, 1897-1910. 
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Average price received by farmers on the first of months indicated. 


1910. 


State, Territory, or 
Division. 


a 

vo 

py 
Cts. 
Es Aone eee 27 
New Hampshire....| 28 
VeELMONGs secceenses 30 
Massachusetts.....- 32 
Rhode Island......-. 32) 
Connecticut.......- 32) 
New Work. : 3.220. 29 
New Jersey... a 


Pennsylvania. 


N. Atlantic. . .|29. 4/29. 0/26. 4/26. 8/30. 5/32. 6/33. 4/32. 5/30. 6 


Delaware..........- 25) 
Maryland =. S252253 27 
Virginian: .. 52352. 23 
West Virginia...... 25 
North Carolina. .... 22 
South Carolina..... 24 
Georeise.c. cece 22 
Ploridas-<-..dcee ses 33 


ODIO sss. o 2 = see 25 
Wndianaese ss. - 22 
MMinGissspeac teens 24 
Michican. =>. -5---- 25 
Wisconsin.........- 28 


N.C.E. Miss. R .|24. 8/24. 3/22. 0/22. 1/24. 3/27. 1/28. 5/27. 9/25. 8 
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Minnesota.........- 26 
HOWE betloce ccincee a> 26 
MISSOH TSG. 5 fees 32 21 
North Dakota...... 24 
South Dakota...... 24 
Nebraska. .........- 23 
Kansasee sents 24 


24; 24; 26) 29] 31) 29) 28 
23] 22) 25) 28) 30) 29) 28 


N.C.W. Miss.R.|24. 1/22. 5|21. 3120. 8|23. 5|26. 6/28. 2126. 925. 3 


Kentucky.......... 20 
Tennessee. ......... 19 
Alabama. <)o.[ 2523. 20 
Mississippi.......-. 22) - 
Louisiana... 2.2.4. 26 
Mexas ees sebcae cee 21 
Oklahoma. ..2550522- 24 
“ATKANSaS Soi 2k 565k 22 


20) 20) 24) 25) 28) 26) 24 
19} 18} 20) 22) 23) 23) 22 


S. Central. . . ./21. 0/20. 0/19. 4/19. 3/20. 7/22. 2/23. 8/23. 1/22. 3 


Monfana= =. Seocs ss 33 
W yonting: sc.c2..- 30 
Colorado: 225-2222: 29 
New Mexico........ 31 
ATIZONAL Set cccteuce 38 
Witah eee ote eee 28 
Wevada co bcecase 30 
Fdahowesesseoeeee 31 
Washington........ 35 
Oreron. ce. tse cee 30 
California........... 31 


Far Western. .|31. 1 
United States. |25. 1 


22. 5/22. 4/25. 0/27. 4/28. 7|27. 9)26. 3 
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31, 8|29. 3/29. 029. 1/29. 8/31. 6/33. 4/34. 3/35. 5/31. 2 


25. 8/25. 5}24. 1/23. ae 8/25. 2/6. 2)27. a 8)22.7 
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/ BUTTER—Continued. 


International trade in butter, 1905-1909.4 
EXPORTS. 
{ 
Year 
Country. begin- 1905. 1906. 1907. 1908. 1809. 
ning— : 
Pounds. Pounds. Pounds. Pounds Pounds 
Ae eae Jan. I 11, 890, 040 9, 712, 076 6, 691, 980 7, 825, 681 8, 802, 359 
/ a Jan. 1 55, 904, 151 75, 765, 536 66, 076, 915 51, 193, 311 55, 644, 925 
Austria-Hungary......| Jan 1 8, 944, 151 9, 501, 920 5, 456, 880 8, 217, 949 3, 913, 165 
Beebe. oS... ~.- Jan. 1 3, 800, 594 3, 704, 232 3, 755, 227 3, 821, 565 3, 998, 906 
“ees ee Jan. 1 34 806, 671 21, 680, 489 4, 835, 497 5, 994, 144 4,375, 004 
J os Jan. 1 176, 081, 731 175, 043,639 | 188,829,579 | 196,061,115 196, 692, 759 
Ulan Gate ee ear Jan. 1 35, 135, 901 33, 192, 114 28, 024, 833 26, 525, 889 25, 644, 456 
uo i eo Jan. 1 49, 781, 584 39,307, 326 34, 648, 529 43,951,344 51, 263, 343 
Germany ®............ Jan: 3 1, 834, 907 953, 058 535, 062 480, 167 450, 179 
Lo Se ra ee ee dan: 2 13, 359, 789 10, 746, 430 7, 835, 006 8 602, 656 8, 028, 051 
Netherlands...........: Jan. 1 51, 162, 980 56, 404, 861 64, 809, 205 72, 911, 951 68, 686, 019 
New Zealand.......... Jan. J 34, 240, 864 35, 865, 200 36, 785, 392 25, 756, 752 35, 964, 096 
eS Sees an 1 3,612,714 3, 281, 403 2, 864, 267 3, 432, 508 3, 446, 165 
OTN Te 56s aaa Jan. 1 86, 966,484 | 115,972,393 | 132,113,551 112,789,519 | ¢124, 805, 837 
LOS ae Jan. 1 40, 636, 298 35, 712, 817 38, 227, 303 40, 030, 708 42, 362, 456 
United States......... Jan. 1 16, 194, 483 24, 468, 023 3, 857, 288 8, 918, 091 2, 925, 730 
seiner Countries... ...}.......... 3, 637, 216 3, 802, 267 3, 089, 024 3, 223, 000 ¢3,011, 000 
45) 627,990,558 | 655,113,784 | 628,435,538 | 619,736,341 640, 014, 450 
IMPORTS. 
1 592, 201 70, 143 20, 885 40, 874 80,111 
1 10, 054, 979 11, 128, 520 12, 529, 438 10, 998, 273 12,718,269 
1 6, 567, 718 5,344, 412 | 5, 451, 126 4,122, 650 d 4,122, 650 
1 12, 125, 157 11, 273, 748 7,533, 108 7, 445, 086 4,512,895 
1 12) 566, 345 13, 049, 158 | 8, 429, 437 4,376,175 6, 728, 836 
1 2,957, 073 , 433, 031 | 3, 807, 470 3, 239, 267 ¢3, 406, 187 
i 3, 066, 949 2, 958, 784 3,521,070 2, 970, 514 2, 480, 303 
1 10, 066, 650 11, 402, 808 14, 671, 596 12, 374, 543 10, 748, 748 
1 79, 524, 904 80,896,179 | 85, 565, 569 74, 623, 809 97, 130, 708 
1 5, 439, 836 5, 630, 865 | 3, 332, 634 2, 396, 806 4, 238, 072 
1 1,103, 318 1,914, 484 781, 842 914, 954 © 541, 692 
tS er 911, 993 1,316,117 | 1, 498, 453 275, 628 398, 499 
1 11, 955, 445 7, 732, 271 | 7, 914, 152 8, 211,776 9, 283, 130 
abe: 456, 662, 976 477, 092, 448 462,175, 280 465, 443, 216 446, 935, 664 
ee | ee 17, 458, 643 17,973,778 | 21,233, 001 17, 313, 000 ¢21, 727, 000 
He Aa det Ba 631,054,187 | 651,216,746 638,465,061 | 614,746,571 625, 052, 764 
a See ‘‘ General note,” p. 507. d Year preceding. 
b Not including free "ports prior to March 1, 1906. é¢ Cape Colony, Natal, and Transvaal before 1906. 
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International trade in cheese, 1905-1909 .% 


EXPORTS. 
Year 
Country. begin- 1905. 1906. 1907. 1908. 1909. 
ning— 
Pounds. Pounds. Pounds. Pounds. Pounds. 

iB mlraria.|. <.ceh.nceen Jana. 1 7, 227, 827 6, 606, 741 5, 674, 170 5, 598, 139 5, 218, 136 
Canada — 0 Stee Ree cee Jan. 1 | 219,881,232} 213,316,430 | 189,381,875 | 172,081,891 177, 259, 042 
TaNCe... .<seeti-eso-c. Jan. 1 22, 125, 152 22, 058, 487 25, 584, 535 24, 272, 447 26, 103, 125 
Germany 622 55.0-< <~ Vater 2, 650, 397 2, 629, 673 2, 891, 803 3, 387, 843 2,381, 409 
TtAby a. 2 PEE ewe iee Jane oi 37, 696, 611 42,314, 633 46, 607, 032 43, 711, 481 44, 054, 742 
Mer enieniGh SA ee ae Jane aol 98, 438,575 | 104,742,665 | 113,648,000 | 118,253, 711 124, 070, 366 
New Zealand.........- Jan. 1 9,918, 944 14, 695, 072 26, 525, 296 31, 449, 376 44, 867, 984 
IRssia: © cS eee eee ee Jan. 1 1,382,181 1, 796, 576 1, 468, 094 3, 758, 259 ¢ 4,517, 711 
Switzerland se) ssc. - - Aine weil 61, 383, 731 61, 935, 107 62, 213, 331 67, 654, 558 69, 217, 606 
United States.-....-... Valiews 8, 229, 756 22, 376, 340 10,341,335 | 10,190, 843 3,501, 214 
Other-eountries-t2-.22-|.- 2 -6-5-—" 7, 503, 508 8, 359, 652 8, 335, 667 8, 295, 000 ¢8, 428, 000 

TOtal- Bae whee con. «nce ee 476, 437,914 | 500,831,376 | 492,671,138 | 488, 653, 548 509, 619, 335 

IMPORTS. 

Arpentina....--=s- 2-8 Jan. 1| . 4,234,616 7, 304, 669 7, 304, 669 8, 085, 698 
Australia® -cohasoneee Jan. 1 384, 718 304, 951 299, 711 566, 808 
Austria-Hungary......| Jan. 1 9, 358, 179 8, 950, 545 9, 118, 758 9, 748, 838 
Be) gio ener eee Jane ll 28, 488, 857 30, 333, 690 32, 278, 995 31, 051, 362 
iIprazile- tern scce<c ee 1 3, 120, 168 3, 784, 774 3, 632, 090 3, 455, 121 
British South Africa e.| Jan. 1 3, 249, 035 5, 752, 252 4,761,140 4, 459, 453 
Cabasc. i... ten eoeasee any 4, 202, 427 4,078, 517 5, 232, 438 4,147,120 
Denmark....... so. ae Jane ue 1, 932, 351 1, 782, 437 1, 784, 642 1, 686, 536 
PSY Ptas.<- sce ecen= aes Jans 9, 512, 371 10, 064, 909 8, 650, 855 9,072,778 
raried. <- 0b sees cee abe Jan. 1 43, 254, 168 44,714, 972 46, 137, 701 50, 011, 189 
Germany ® 2.22.8 Janes al 44, 698, 270 48, 187, 525 44, 760, 881 45, 689, 689 
(pally occ. ot es eee Janeg 9, 921, 901 10, 398, 982 10, 294, 042 16, 953, 323 
IRIS Alec n @ or tee eee oer Jan. i 2,914, 736 3,179, 913 3, 463, 940 3, 437, 180 
Spainivn. ..b 23.5 aes ce Jane aw: 3, 901, 938 4, 255, 835 4, 398, 856 4,531, 113 
eiieeand eck eee See Jane: 5, 530, 515 5, 541, 979 7, 048, 617 6, 564, 703 
United Kingdom......] Jan. 1 | 267,722,560 | 289,371,824 | 259,833,392 | 251, 908, 608 
United States......... Jan. 1 25, 731, 604 29, 975, 017 34, 238, 459 33, 793, 726 
Other countries. </3:..<2]s «casis- << 19, 021, 937 21, 271, 863 20, 753, 857 19, 751, 000 © 22,097, 000 

Motel. se isan cee ao k ceee alee 487,180,351 | 529,254,654 | 503,993,043 | 504,914,245 518, 785, 571 |: 

a See ‘‘ General note,” p. 507. d Year preceding. 
b Not including free ‘ports prior to March 1, 1906. e Cape Colony before 1906. 
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SHEEP AND WOOL. 


Number and farm value of sheep on farms in the United States, 1867-1911. 


Price | | Price 
Year | Number. per head ere vale Year. Number. | per head Saas value 
| Jan. 1 ee Jan. 1. 
ee ] { 
- $2.50 | $98,644,000 || 1890.......... $44, 336, 000 $2.27 | $100,660, 000 
5 1. 82 71,053,000 || 1891.......... 43, 431, 000 2.50 108, 397, 000 
37, 7: 1. 64 62,037,000 || 1892.......... 44, 938, 000 2.58 116, 121, 000 
, 853, 1.96 79, 876,000 |} 1893.......... 47,274, 000 2. 66 125, 909, 000 
: 2.14 68,310,000 || 1894.........-. 45,048, 000 1.98 89, 186, 000 
2.61 82,768,000 || 1895.......... 42, 294, 000 1.58 66, 686, 000 
, 002, 2.71 89, 427,000 |} 1896......-..- 38, 299, 000 1.70 65, 168, 000 
; 2. 43 82,353, 000 |} 1897........-. 36, 819, 000 1.82 67,021, 000 
2.55 86, 278, 000 |} 1898.......... 37, 657, 000 2. 46 92,721, 000 
2.37 85,121,000 || 1899.......... 39, 114, 000 2.75 107, 698, 000 
2.13 76, 362,000 || 1900........-. 41, 883, 000 2. 93 122, 666, 000 
7 2.21 78, 898, 000 || 1901........-.. 59, 757, 000 2. 98 178, 072, 000 
24, 2.07 78, 965, 000 |} 1902........-. 62,039, 000 2.65 164, 446, 000 
2.21 90, 231,000 |!) 1903........-. 63, 965, 000 2.63 168, 316, 000 
; 2.89 | 1045071, 000 |} 1904. -..-...... 51, 630, 000 2.59 133, 530, 000 
2.37 | 106,596, 000 45, 170, 000 2. 82 127, 332, 000 
2.53 | 124,366,000 50, 632, 000 3.54 179, 056, 000 
2.37 | 119,903, 000 53, 240, 000 3. 84 204, 210, 000 
2.14 | 107,961,000 54, 631, 000 3.88 211, 736, 000 
1.91 92, 444, 000 56, 084, 000 3. 43 192, 63 2,000 
2.01 89, 873, 000 57, 216, 000 4.08 233, 664, 000 
2.05 89, 280, 000 Ler tt came e 8.78) |S swcoseeen sme 
2.13 90, 640, 000 
Imports, exports, and average prices of sheep, 1892-1910. 
Imports. Exports. 
Year ending June 30— Average Average 
Number. Value. import | Number.| Value. export 
price. price. 

380, 814 | $1, 440, 530 $3.78 46, 960 $161, 105 $3. 43 
459,484 | 1,682,977 3. 66 37, 260 126, 394 3.39 
242, 568 788, 181 3.25 | 132,370 832, 763 6. 29 
291, 461 682, 618 2.34 | 405,748 | 2,630, 686 6. 48 
322, 692 853, 530 2.65 | 491,565 | 3,076, 384 6. 26 
405,633 | 1,019, 668 2.51 | 244,120] 1,531,645 6. 27 
392,314 | 1,106,322 2.82 | 199,690 | 1,213, 886 6. 08 
345,911 | 1,200,081 3.47 | 143, 286 853, 555 5.96 
381,792 | 1,365,026 3.58 | 125,772 733, 477 5. 83 
331,488 | 1,236,277 3.73 | 297,925 | 1,933,000 6.49 
266, 953 956,710 3.58 | 358,720] 1,940,060 5.41 
301,623 | 1,036, 934 3.44 | 176,961 | 1,067,860 6.03 
238, 094 815, 289 3.42 | 301,313 , 954, 604 6. 49 
186, 942 704, 721 | 3.77 | 268,365 | 1,687,321 6.29 
ong 1,020, 359 4.24 | 142,690 804, 090 5. 64 
,798 | 1,120, 425 4.98 | 135,344 750, 242 5.54 
224, 765 1, 082, 606 4.82 101, 000 589, 285 5. 83 
102, 663 502, 640 4.90 67, 656 365, 155 5.40 
126, 152 696, 879 5.52 44,517 209, 000 4.69 


YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


636 


SHEEP AND WOOL—Continued. 
Wholesale prices of sheep per 100 pounds, 1897-1910. 


Omaha. 


Cincinnati. St. Louis. 


Chicago. 


5 Good to choice . 
Good to extra. tiene Native. 


Inferior to 
choice. 


Low. | High. | Low. | High. | Low. | High. | Low. | High. 
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SHEEP AND WOOL—Continued. 


. _ Wooi product of the United States in 1910, by States. 
[Estimate of National Association of Wooi Manufacturers.] 


Number of; Average 


Per cent | Wool, 


<i sheep of | weight of Wool, 
State or Territory. ‘shearing age} of fleece, |shrinkage,| peee ae scoured. 
|Apr.1,1910.) 1910. j 1910. i 
| HS Se os A OSES | EY A ee ee 
= Pounds. Pounds. Pounds. 
ee 210, 000 6 40} — 1,260,000 756, 000 
. BicGur EIGIHpSHITG. ..-----.------ ene nenoen n= 70, 000 6 50 420, 000 210, 000 
7 a EO eae ee ee ee 180, 000 6.5 51 1, 170, 000 573, 300 
OST GT) eee ee 35, 000 6.2 42 217,000 125, 860 
O80 TT SS eee 7, 500 5.3 42 39, 750 23, 055 
PET UT RS aa a ea a 35, 000 5.25 42 183, 750 106,575 - 
SPN 2 ee ee cee $25, 000 6 48 4,950, 000 2, 574, 000 
Mate fe 5 n.c Sasso aE oan senses 50, 000 5.5 47 275, 000 145, 750 
SLE 7 Pipl ele 1, 050, 000 6 48 6, 300, 000 3, 276, 000 
oo DE ee 7, 000 5.5 45 38, 500 21,175 
(1 OL ha J ee 130, 000 5.2 43 676, 000 385, 320 
RUE ets oe ce te nic ncio was ana sceeec ws 365, 000 4.5 37 1, 642, 500 1, 034, 775 
SSE 0 Soe ae eee 600, 000 5.75 49 3, 450, 000 1, 759, 500 
Ce yy ST ee 204, 000 3.75 42 765, 000 443, 700 
PePRIMOMMONIM Ss 546-6. o----20.-05--'0 ke 50, 000 3.75 42 187, 500 108, 750 
bn ee 225, 000 3 40 675, 000 405, 000 - 
LO US ae) Si ee rere 115, 000 3025 40 373, 750 224, 250 
RS eS a ee 2, 600, 000 6.5 51 16, 900, 000 8, 281, 000 
7 Sifu i Bo ara 900, 6.5 45 5, 850, 000 3, 217, 500 
(. fob > 2 eee 700, 000 7 50 4, 900, 000 2, 450, 000 
PS Se eee ra 1, 700, 000 6.75 50 11, 475, 000 5, 737, 500 
Uri] ic tei Ek ae ee ee 900, 000 6.75 47 6, 075, 000 3, 219, 750 
TS SSNS US ai: ee 375, 000 6.8 48 2, 550, 000 1, 326, 000 
2 OS ane <a ee 800, 000 6.75 48 5, 400, 000 2, 808, 000 
“hiisny | Ree ee ee oe 860, 000 % 47 6, 020, 000 3, 190, 600 
_ 7oen SUG oD Sit ee eee 270, 000 6.5 60 1, 755, 000 702, 000 
ENTE A aT eee a 625, 000 6.5 60 4, 062, 500 1, 625, 000 
: 250, 000 6.5 60 1, 625, 000 650, 000 
175, 000 7.5 64 1, 312, 500 472, 500 
800, 000 4.75 38 3, 800, 000 2, 356, 000 
291, 000 4.25 40 1, 236, 750 742, 050 
160, 000 3.5 40 560, 000 336, 000 
150, 000 4 42 600, 000 348, 000 
155, 000 3.7 41 573, 500 338, 365 
1, 325, 000 6.75 67 8, 943, 750 2,951, 438 
80, 000 6.5 67 520, 000 171, 600 
200, 000 4 40 800, 000 480, 000 
4, 800, 000 7 64 33, 600, 000 12, 096, 000 
4, 650, 7.75 68 36, 037, 500 11, 532, 000 
1, 400, 000 6. 65 9, 100, 000 3, 185, 000 
3, 200, 000 6 65 19, 200, 000 6, 720, 000 
825, 000 6 65 4, 950, 000 1, 732, 500 
2, 100, 000 6.75 66 14, 175, 000 4,819, 500 
850, 000 (an 68 5, 950, 000 1, 904, 000 
2, 600, 000 7.3 65 18, 980, 000 6, 643, 000 
450, 000 9 69 4, 050, 000 1, 255, 500 
1, 750, 000 8.25 68 14, 437, 500 4, 620, 000 
1, 900, 000 7 66 | 13,300, 000 4, 522, 000 
41,999, 500 6.7 60 | 281, 362,750 112, 605, 813 
2 VEL S Lil epee ae ae ee a ee eee hea ees 27 | 40,000, 000 29, 200, 000 


Total product 1910............------- | nen oem | SPonIen Sern tee | 321, 362,750 | 141, 805, 813 
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SHEEP AND WOOL—Continued. 
Wholesale prices of wool per pound, 1897-1910. 


September. . 
October..... 


December... . 


Boston. Philadelphia. St. Louis. 
Date Ohio XX, Ohio XX, Best tub- 
5 washed. washed. washed. 
Low. | High, | Low. | High. | Low. | High. 
Cents. | Cents. | Cents. | Cents. | Cents. | Cents. 
TSO a Sieimsiee de koe cn seta a cep ele ee eet eee ee ee eee 19 30 19 31 203 32 
WSO Res etic weiner ees Meester ccna bee vee aa cien 27 30 28 31 253 30 
18909... Sdeae Sa soeecita the cee ce ase nee eeine Araiae he aeones 253 38 253 36 254 35 
W002 Secs bessccae oss eet et eee eee eee 27 38 27 37 28 36 
WOODS = 2k ce petes Sabie ees pe eikaalsrrercte teat mwen meter 26 28 25 28 24 29% 
1902. cicss Sete acecet rose ee ee meee coe eae eee 27 32 26 32 24 29 
L903 sons Sate eb tees Peek heen a oe eee ere ae 30 35 30 34 27 31 
1904. ots Soc tsaee Gee eee Dene eee ee eee ae 32 36 314 334 304 41 
W905 nc dex cack c ha eeienee hemes seen Seeie meek eas skieaies 34 37 34 36 37 43 
W906 Fc cc cine seaede eee rie RE Be cee re nee ceiee coe eee 333 36 33 35 31 40 
1907. 
January soc <5. Sloe cee Sees =e cee eee oe ee Ce ee 34 344 333 34 38 38 
Pebruary os). 2024.0 see Pele eee ee ee ee eee oe eee 34 344 333 34 38 38 
March «2.2 j.2 2. ance eee Pe eee ome ae ween 34 343 333 34 37 38 
ADT . . 5,5 decwsnits oe see eRe Peper eee meee e mmc estmnes 34 344 334 34 36 38 
MOY. ooa cei Soc heeeee coe ee eek +e eee eee nee e 33 342 334 34 36 37 
MING So Sek onan oe ae Re ee ese oe eee eet 33 34 33 34 36 374 
Tullyn Soe nee RRR he eee eet eee eee 33 34 33 34 36 364 
YO Ci) i ee Se SRP Aegean ice cee on ees See 34 35 33 34 36 364 
September... 2222 pon ee eee pope eee eee tee ome 34 35 33 34 35 36 
October ek sees ee ete Se ee ae nr eae 34 35 33 34 36 36 
INOVenIDEr.. 5. occ es os celeb oop ban eniseperaneee ears 34 35 33 34 33 35 
Decenther.s =. 2-5. o- ae be fe eee eee 34 35 33 34 33 33 
iar So cemige ee ek ee eee eee eet eee eee ee 33 35 33 34 33 38 
1908. 
AMAT 3 eens oct cws ee clement ne aoe ak eee wee 34 35 33 34 33 33 
WGDIUALY oo .2:c 2c co8 <0.0's ee ne eee ee 33 34 33 334 33 33 
INES Se ee se aee es ee wei Se 33 34 323 33 30 33 
ADM Penis saisee Cocke See eee Pee eae 32 34 32 324 24 30 
MGW aS 6 BECO ee ee SRL os eae oe 30 32 31 32 22 25 
INO see ice < amin oe ae ie win ats pt 30 32 30 31 25 274 
JIU eee a Saban celica miee atte et 32 33 31 32 27 27 
August... . 32 33 32 33 27 27 
September. . 32 33 32 33 26 27 
October... -- 32 33 32 33 26 27 
November... 32. secee citice sae hein meee eee ne 324 33 32 33 26 29 
Decemibers =. 2.2. ccecscasaes Jo Aa Seen ee ee 323 35 33 334 28 30 
PV CAT eects setae cise oes oe Se or a ee 30 35 30 34 22 33 
1909. 
VABUSLY:< 2 ccs he Sere pa celeb seminieck anaes aeeeee 34 35 32 33 30 31 
MO DNUAL YAS = ae cesar cee ae Bee Be ne es eo ee eee 34 35 32 33 31 32 
Mares ie seu op cccaeus te Se hadep ce coe ee nee ieee ee 34 35 32 33 31 32 
PAINT ceSee es rato rercle ana es Moe oilers Seen, dane eee 34 35 33 34 31 32 
Iu IF tape pa ne nee REE SOR ay epee OO ee er NE Mir 34 35 34 85 32 38 
VUNG) oc. ike oiiaese oe ue etes spo Pee teeters cee ee eee 35 36 34 35 36 38 
OU yar es aaa ee = sce = dre aaote on odie Weemaeeee 35 36 34 35 36 364 
AUIRUSTE SE cere ens cenice ceca: coe ete sane coche oe 35 36 34 35 36 374 
DeptemiPer- ao. ncancmce sue athe t-keeees feces eeeret sees 35 37 34 35 37 375 
HOCTODEN A orcrnine se ee oee. s dyeeh cunt orcectce create 36 37 34 35 37 38 
NOVeULber acc ecrccte -semiee so cco bree rece 37 38 34 35 38 38 
DecOmber: soa 2 <b<e on aes foetus ee eee ea Dat eoecete eee 37 38 34 35 37 38 


|. S| — | cr_-\—_ 
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SHEEP AND WOOL—Continued. 
International trade in wool, 1905-1909.4 


EXPORTS. 
Year be- 
Country ginning— 1905 1908. 1909. 
Pounds Pounds. Pounds. Pounds. 

UL eee Jan. 1 22, 501, 034 33, 486. 857 16, 233,514 | 030, 228, 338 
PA yao Jan. 1] 421, 098>234 328, 731, 186 386, 994. 937 389, 513, 137 
Australia... .....--.- an. 1] 437,167,965 523, 026, 207 598, 032, 199 663, 444, 284 
us Tee Jan. 1 40, 023, 199 40, 098, 225 40, 465, 085 40, 651, 742 
British India. ........ Jan. 1 39, 212, 655 44, 870.964 32, 108, 670 63, 052, 315 
British South Africac .| Jan. 1 74,311,616 | 104,516, 265 122, 443, 992 150, 630, 571 
1| 20,753,848 | 28,978, 611 32, 430, 184 37, 908, 811 

1 46, 404, 400 46, 205, 733 33, 441, 467 50, 057, 733 

1 72, 227, 925 79, 511, 478 72, 337, 175 91, 793, 812 

1 30, 778, 915 28, 099; 091 26, 359, 444 27, 520, 247 

1} 145,257,159 | 159,849,207 | “177, 535,594 | 168,035, 607 205, 913, 501 

1 9, 944, 067 _10, 066, 289 8, 406,261 | @ 8,406,261 € 8, 406, 261 

1 32, 423, 264 * 41,919, 341 30, 351, 617 _ 14,409,079°} 28,799, 958 

1 43, 825, 033 26, 552, 450 32, 203, 800 14, 373, 068 36, 906, 860 

4 », 156,583 | £40, 156,583 | 740,156,583 | 40,156,583 | £40, 156,583 

1 35, 251, 500 29, 808, 700 31, 148, 692 38, 311, 090 62, 941, 681 

1 72,917,218 | 90,743,833 | 99,840,335 | 084,129,000 | 484, 129, 000 

105, 659, 951 85, 230, 391 77, 213, 000 592, 302, 000 


156, 086, 187 


62, 280, 971 |1, 888, 204, 121 |1, 805, 880, 355 | 2, 104, 356, 834 


IMPORTS. 


52,919,967 | 60, 634, 821 67, 222, 884 
148, 253,340 | 131,118,370} 131,380, 685 
20, 626,006 | 18, 470, 491 20, 252, 059 
6, 406, 325 4, 468, 680 8, 235, 570 
554,982,155 | 504,910,496 | 622 749; 015 
439,917,329 | 430,576,566 | 471, 480, 165 
22) 684, 732 9, 416, 601 13, 337, 138 
24,081,928 | 31,714,118 28, 612, 749 


59,692,125 | 81, 968, 287 
140, 786, 550 | 134, 875, 551 
16,757,543 | 22, 387,912 
6,867,270 | 5, 164,318 
480,776,007 | 538, 280, 408 
446, 726, 304 | 438, 284, 806 
14,085,106 | 13, 413, 886 


| 
37,692,892 | 34,783, 842 
60, 795, 682 69, 585, 429 78, 494, 890 71, 353, 043 6 69, 336, 576 
ern: See oo oo. 10, 114, 559 10, 807, 835 11, 622, 335 12, 050, 823 11, 116, 358 
Switzerland........... Jan. 10, 981, 002 11, 464, 696 10, 323, 804 11, 097, 626 11, 524, 546 
United Kingdom...-.. Jan. 369, 465, 005 406, 403,772 | 527,766,993 | 470,804,920 500, 198, 977 
United States......... | Jan. 246,821,389 | 196,844,298 | 188, 305,955 142, 559, 384 312, 131,171 
_Other countries. ...... ei eee 49,382,190 | 44,973,075 44, 401, 449 48,431,000 | 55,158, 000 
Ooo) ke | ae eee | 1, 950, 943, 624 |2, 009, 238, 115 |2, 130, 787, 208 |1, 947, 606,939 | 2,322,735, 893 
a See ‘‘ i note,”’ p. 507. e Data for 1907. 
b Preliminar f Data for 1905 
eCape pened before 1906. 9 Not including free ports prior to March 1, 1906. 
d Year preceding. 
SWINE. 


Number and farm value of swine on farms in the United States, 1867-1911. 


January 1— | Number eae Farm value. | January 1— | Number 

eee 24, 694, 000 $4.03 | $99,637,000 || 1890.......... 51, 603, 000 $243, 418, 000 
3. 29 79, 976, 000 || 1891..-.....-- 50, 625, 000 210, 194, 000 
4.65 | 108, 431,000 || 1892........-- 52, 398, 000 241, 031, 000 
5.80 | 155,108,000 } 1893.......... 46, 095, 000 295, 426, 000 
5. 61 165, 312, QOO' 1} 9894) 22-222. -: 45,206, 000 270, 385, 000 
4.01 | 127,453,000 || 1895.......... 44, 166, 000 219, 501, 000 
3.674 119,632,000 || 1896.........- 42, 843, 000 186, 530, 000 
3. 98 122, 695, 000 jj 1897.........- 40, 600, 000 166, 273, 000 
4.80 | 134,581,000 || 1898....._.... 39, 760, 000 174, 351, 000 
6.00 | 154,251,000 || 1899... 2... 38, 652, 000 170, 110, 000 
5.66 | 158,873,000 |} 1900.......... 37, 079, 000 5. 00 185, 472, 000 
4.85 | 156,577,000 || 1901.......__. 56, 982, 000 6.20 | 353, 012, 000 
3.18 | 110,508,000 | 1902.......... 48, 699, 000 7.03 | 342, 121,000 
4.28 | 145,782,000 || 1903.........- 46,923,000 | ° 7.78] 364,974,000 
4.70 | 170,535,000 || 1904........--. 7, 009, 000 6.15 289, 225, 000 
5.97 | 263, 543,000 |} 1905.......... 47, 321, 000 5. 99 283, 255, 800 
6.75 | 291,951,000 || 1906........-- 52, 103, 000 6. 18 321, 803, 000 
5.57 | 246,301,000 || 1907_......_.- 54, 794, 000 7.62 | 417,791,000 
5.02 | 226, 402,000 || 1908. ...-....- 56, 084, 000 6.05 | 339,030, 000 
4.26 | 196,570,000 || 1969.........-. 54, 147, 000 6. 55 354, 794, 000 
4.48 | 200,043, 000 || 1910.......... 47, 782, 000 436, 603, 000 
LOSI OO ALE OOD TOT Tee ee kee! ONS fee 2 ee 
5.79 | 291,307,000 | 


1—70797°—ysx 1910—41 
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SWINE—Continued. 
Wholesale prices of live hogs per 100 pounds, 1897-1910. 


St. Louis. 


Cincinnati. 


Chicago. 


Mixed packers. 


Packing, fair 
to good. 


Date. 
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3 uO ee he ON 
BEER ao hese s 
RosaagasSooo 
SS24264<2048 


GMMR <5 a tvacels ES Sen oe eae 


a Light to heavy. 
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CHICKENS. 


Average price per pound received by farmers on the first of months indicated. 


1909. 1910. 
State, Territory, or fe . B gaol audi 
Division. ’ ates iS ise es Pel ra ee Goa 
4 o Ss, 3 > § oO g ~ 
Sisielsieleiaisleiselalslelieiala 
SBiSiSsidisia¢iale | Sigil siaisis1sils 
4/O(AVS els (aisle Blaigilolalals 
Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts.| Cts. Cts.| Cts.| Cts.| Cts.| Cts. crs! Cts. 
- 16, 14| 14/13. 5\13. 614. 3/15. 7|15. 5/15. 2 16. 3/15. 1/14. 0/14. 413. 9|13.013.5 
New Hampshire... 13) 14| 13/12. 612. 9/13. 5/14. 215.5 16.015. 0)15. 6/13. 6/15. 0/13. 6|13.8 14.1 
Vermont........... 13) 12| 13/12.5/13.2|13.0|14. 6/14. 713.612. 4/15. 4/13. 2/14. 5114. 4/13. 5 12.5 
Massachusetts. ..... 16, 17) 16)15.5|16. 0/16. 0|16. 717.217.718.019. 0118. 0)18. 1/17. 6/16.0 15.9 
Rhode Island....... 18, 17| 17|19.0/16.0)14. 5 19. 2/18. 0 20. 0 20. 0117. 0.17. 3119. 0120. O|17.7 15.7 
Connecticut........ 17) 17] 16/15,5|16.0|16.5|17. 2|16. 5 16. 6 17.0)16.2,17.0117.5|18. 0|16.5 15.2 
New York.......... 14) 14) 13/13. 6|13.5|14. 5/14. 8/14. 9116. 0 15. 3/16. 5115. 6115. 1/14. 713.5 13.5 
New Jersey......... 17/ 16| 16|16.5)15. 7/16. 8117. 5|18. 1/18. 7 18. 4|18. 8118. 0117. 7/18. 017.0 15.4 
Pennsylvania...... 13, 13) 12|12.0/12. 4113.0 13.9114. 3 14. 3113. te 3/13. 6/13. 7,13. 5|12. 4/12. 4 
N. Atlantic... 14.2 14, 1/13, 2/13, 4 13,5 14.215, 0/15. 2/15. 7/15. 3 15. 0)15. 0,15. 1/14. 8113. 7|13..5 
Delaware........... 12; 13) 13/12.5/12.5,13.3 14.7|16. 3.17. 3)15. 5 16. 0|16. 5|15. 3,13. 0/13. 0113. 0 
Maryland.......... 15, 14] 13/13.0)12.914. 9114.7 16.8 17. 2/14. 815. 814. 5/14. 7 14. 4113, 2114. 0 
Wirginia.........-.. 14) 15] 13/13. 0/12. 9113. 7/14. 0/15. 6.15. 2|15. 7/15. 1/14. 414. 614. 613. 5/12. 8 
West Virginia... ... 11) 12} 41/11.5/11.5/11.8)11. 6/12. 2 12. 4113. 3/13. 1/12. 8112. 612. 7/12. 0111.6 
North Carolina. .... 11, 12} 11/10. 1/10. 810. 7/11. 5/12. 6 12. 7/12. 2/12. 0/11. 6/12. 2/12. 1/11. 5|10.7 
South Carolina... .. 11) 11) 12|11.1/11.2) 9.3/10.7/11.3 11. 411.6 12. 0/11. 3/11. 5\11. 412. 5|11.0 
Baie oa |, 13) 13] 14/11. 8/12. 011.612.012.713. 4|14. 212. 6|13.0)14.2/13. 8|13. 5|12.6 
Florida............. 14, 13) 14/13.3/12. 4/13. 5/14.0)14. 1)14. 2/12. 7/12. 7|12. 614. 013. 7|15.0)12. 1 
S. Atlantic... 12. 6 13. 0)12. 5/11. 811. 9 12. 1/13. 6,13. 6 13. $113. 8113. 4|13. 1/13. 5113. 3/12. 9112.1 
en pane Re. os. 2) 12) 11/11.0111.5 12.212. 7)13. 213. 2/12. 9112. 5|12. 4112.01. 1] 9.7/10.9 
indiane.........:.. 11 11) 11/11-2/11. 4/1. 2/19. 513.0 12. 612. 6 12. 5|11. 7|11. 310. 4] 9.3/10.1 
“Ta 10 11) 10/11.0 11.212. 4/12. 513.112. 7/12. 112.5/11.9111. 410.2] 9.7| 9.9 
Michigan........... 11, 11} 10/11.0/11. 3/11. 812.211. 9 11. 911. 812. 2111. 8111.7 10. 8110. 0)10.2 
Wisconsin.......... 11 11] 10/10.2/10. 6 11. 4/11. 6|12. 1 12. 3112. 6 12. 4112. 10. 9110. 9) 9.5/1.0 
N.C.E.Miss.R. 11.0 11. 2/10. 4/10. 9/11. 2/12. 1/12. 4/12. 8 12. 6|12. 412. 412. 011.510. 6| 9. 6/10. 4 
Minnesota.......... 10 9 9| 9.3) 9.3, 9.510.1) 9.910. 1/10.110. 410.5) 9.6| 9.2] 8.8] 9.0 
eres eae 10 11] 10/10.0/10. 4'10. 810. 9111.0 10. 611. 1/11. 1110.5 110.2) 9.5] 8.7] 9.0 
Missouri............ 11) 10} 10)10. 1/10.5/11.5 12. 012. 7 12. 312. 6111. 1/10.810.2110.2| 9.0] 9.4 
North Dakota...... 10, 9| 9] 9.0] 9.6, 9.5110. 4110.5 10. 110.6 10.5|10.3110.4| 9.9| 9.0] 9.2 
South Dakota...... 9} 9| 9] 9.0) 9.4| 9.0] 9.1| 9.8 9.3] 9.6] 9.5] 9.3] 9.4! 8.8] 8.6 8.7 
Nebraska........... 10 9} 9) 9.1] 9.1) 9.7| 9.610.410. 2/10.2,10.5110. 1| 9.7, 9.1| 8.5] 8.4 
Marees............- 9 9 9 9.0 9.5 10.110. 4 10.710. 5|10. 4110. 2110.1] 9.8] 9.2} 8.7| 8.8 
N.C.W.Miss.R. 510.0 9.8| 9.4] 9.6| 9.910.410 7 11.110. 8/11. 0 10 7/10. 4|10.0| 9.5] 8.8] 9.0 
Kentucky.......... 12, 11] 10)10.310. 811. 6/11. 6/12. 4 12. 0/12. 811. 4/11. 4/11. 1110. 6| 9.9] 9.9 
Tennessee.......... 11, 10] 10/10. 1/10.510.9 11. 2/12. 5 12. 7/12. 5/11. 8111.5 111.311. 1/10. 3/10.0 
Alabama........... 10, 12} 12/11. 210.5/11.011/0|11. 2 12. O11. 8 10. 6|10. 9111. 812. 4|12. 9110.6 
Mississippi......... 12, 12} 12/10.812.011.5111.3/11.8 11. 7/11. 911. 4|11. 7/11. 4/12. 5|12.5/11.7 
Louisiana.......... 12) 12) 13/11. 8112.012.5/12. 8112. 7.14. 0/13. 1/12. 9113. 4/13. 4/13. 3/13.5|13.0 
9} 9] 9.5| 9.0| 8.6| 9.0) 9.9| 9.4] 9.5] 9.6| 9.8) 9.8) 9.7] 9.7] 8.4 
9] 9! 8.7] 8.7) 9.2] 9.910.110.2110. 4 9.7] 9.4] 9.4] 9.6| 9.5] 8.8 
10] 10 9.1) 9.0) 9.4) 9.4 sete Ea 10.5/10 210.2] 9.7|10.2 
10. 310. 3 10.010. 1 10. 3.10.5 11. 1.11. 2}11.3'10. 8/10. 8 10. 8110. 9110. 6| 9.9 
16), 14 14. 7|15. 415. 1]15.5)14. 814. 8116. 0,16. 5/14. 9 14. 6.15. 0113. 7|15. 6 
13) 14/15. 0/15.5|14. 8/16. 6|15. 7/17. 2|14. 7\15. 4|14. 8.15. 7/15. 6115. 613.5 
13| 13/13. 0/13. 0113. 6|13. 4/13. 4/14. 8|14. 4|15. 7/14. 2.13, 014. 0112. 5|13.3 
13] 14 12. 5|13. 0/12. 5|13. 6|12. 3/11. 9|12. 213. 2/11. 612. 412. 8112. si14.5 
19] 18 20. 0]20. 017. 219. 018. 6|17. 6/14. 2115. 7/14. 2/13. 916. 0117. O|16. 2 
14) 12/12. 5|12. 3/10. 512. 2/13. 8|12. 813. 1/14. 7/15. 1/13. 7/11. 012. 512.3 
19} 1819. 0|19. 0125. 0/22. 0/15. 0/16. 0|16. 0/18. 0116. 0/15. 011. 7/18. 0114. 4 
11] 12/12. 5/11. 9112. 5/11. 1/11. 7/12. 5|12. 8113. 8113. 5/14. 8113. 7/12. 1112.5 
14] 14/13. 5|12. 0113. 5/14. 5/15. 2115. 2/15. 4/15. 5/15. 1/14. 5115. 3114. 8|14.9 
11] 1212. 0/13. 0/12. 6/12. 7/12. 9113. 0112. 5|13. 4/13. 2/12. 4'12. 8/13. 8113.4 
15] 15 14. 5|15.0)14. 414. 5|15. 7/14. 7|13. S|14. 6/14. 5|14. 4 15. 1]15. 614. 8 
13. 9/13. 813. 8/14. 0/13. 7/14. 0114. 7/14. 4113. 9114. 7/14. 313. 9114. 414. 5114.3 
United States 0610.2 10.911.2 11.310.810.9fi11 11. 611. 9/12. 4/12. 4/12. 3/12. 2/11. 9/11. 6 11. 3/10. 610.6 
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EGGS 


Average price per dozen received by farmers on the first of months indicated. 


1909. 1910. 

State, Territory,or | ,- S : u sic /[Pesuls 

Division. FE eet Se eS 2 | sh soe pes 

i] 5 c-3) ‘s a & o & =e 

Esl 2i)/oa/8/a]5 foul 4 

f= o = ° ov = J ~~ ° > o 

ei/als[sl/elsials Plslie|s|s 

|) s |<) 0- Ad Se al/o|4iala 

.| Cts.| Cts.| Cts.| Cts.| Cts. : | Cts.| Cts.| Cts.| Cts.| Cts. 

MONDE aoe 2520.4 S23 21} 26) 30) 39) 37) 32 27) 31) 35) 40} 22 

New Hampshire 22) 28) 32) 42) 39) 33 28} 32) 35) 39) 26 

Vermontc 252-22252 21] 25) 28) 39) 37) 32 28} 20] 34) 37) 22 

Massachusetts. ...-.- 26| 32| 40) 47) 45) 38 34) 38} 45) 50) 29 

Rhode Island.....-.- 25| 31) 37) 45) 49) 42 35} 40} 40) 50) 28 

Connecticut. ...---.- 26| 28} 34) 46) 40) 38 34) 37| 43) 45; 26 

News Yorks 2!o 222-3 22) 25) 29) 38) 38] 36 27| 29) 33) 39) 23 

New Jersey..---..-- 24| 29) 32) 41) 40) 37 29] 32) 38) 40; 23 

Pennsylvania....... 20; 24) 27) 34) 34) 34 | 24 =i 30 34) 20 

N. Atlantic... 21.8 25. 7/29. 7 38. 0.37. 3/35. 1 28.7 Z 
Delaware: i520 2225 2 
Maryland’. 22 2:2=- 
Wirpinias. o<scetaes 
West Virginia.....-. 
North Carolina..... 
South Carolina..... 
Georgia... .. 25-25 
Mlorida, 2. 222 sh sce 
i i) 

S. Atlantic... /18. 4,18. 5/20. 122. 9,25. 2,28. 3.16. 9 
ODI -6 Base esis 3 
India 2 esse 
Minos. a. eee - 4 Se 
Michigan ......-.-.. 


Renn egsep 2-2 2/% 


Mississippi... ..---- 
WOUIsIENS 2... 52 S2 
(RexAas seeks oo ted 


S. Central. ... 


Montana. -e.s2 se 36 
Wyoming.......... 31 
Colores 2c. 3 32 
New Mexico........ 27 
ATIZOND Ze one eee 36 
Witalites/Saceeea: 2 29 
Nevada ae .ce ens e232 34 
RGANOeriew orc hbo 4 35 
Washington........ 40} 23) 24 46) 38) 31 3 
OVEPON a ae ioteess. 34) 21) 22 42} 33] 29 35 
Caltomias. <4 $0. 34 21) 23 44) 33) 26 | 39 
oD iho Be ea pat - 831. 40. 42.8 35. 5128. 28. 1/22. 2122. 5 aes 524.5 5 26. 3,28. 8/32. 8/36. eee 625.5 
United te 16.818. 419. ape 28. 430. 30.5 28.9 9/22. 9) g{18. sh gus 318. 217.6 619. 19.4 22 4\25. 8 016.5 5 
| | 


| | | 
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EGGS—Continued. 
Receipts of eggs-at seven leading markets in the United States, 1891-1910. 


. [From Board of Trade, Chamber of Commerce, and Merchants’ Exchange reports.] 


Year. New York. 


LL a 1, 508, 417 
USS Soa 1, 955, 696 55, 
Li eee eS 1,718, 061 5, 671, 756 
Uy 3 2,097, 179 6, 382, 661 
Pee es 2,115, 974 6, 330, 747 
eee 2, 301, 499 7, 240, 001 
i ee 1, 962, 134 7, 126, 289 
a es 2, 147, 950 7,103, 695 
| es 2, 096, 100 7,109, 561 
| ee oe 2,475,473 | 986, 367 7,898, 681 
Lo ee 2,7 1, 040, 555 8, 655, 001 
“Le 2 1, 053, 165 8, 146, 735 
eee 3 1, 164, 777 9, 146, 597 
_ aaa 3, 1, 122, 819 377, 263 9, 532, 034 
ee 3, 1,395, 385 420, 604 9, 858, 338 
i ae 3, 1, 709, 531 484, 208 11, 106, 390 
OS 4, 1, 594, 576 588, 636 13, 070, 963 
eee ts eta 4, 1, 436, 786 441,072 12, 145, 724 
a oe a 1,417, 397 519, 652 : 12, 295, 412 
ME en ons we 4, 1, 431, 686 504, 739 469,698 | 12,813, 651 
Av - 
1891-1895... 722, 363 288, 548 166, 059 
1896-1900. . . 912, 807 362, 262 194, 087 5, 645 
1901-1905. ..| 3,057 1, 155, 340 418, 842 304, 933 067,741 
1906-1910... 1,517,995 507, : 
1910. 
January........ 25, 074 12, 874 2,022 
February .....-. 66, 307 24, 298 5, 257 
1 Sage SE 156, 336 87, 503 22, 469 
I aaa 305, 220 104,403 | 34,434 
LS Seay ae 285, 208 62, 532 28, 553 
Meee ee. 190, 667 46, 561 18, 254 
We oe rcon enc 128, 308 32,314 13,919 
August........ 99, 550 27, 434 13, 885 
September....-. 63, 567 20, 863 12,145 
“jctober......... 48, 561 28, 592 6, 891 
November..... 38, 670 26, 756 7,810 
,December...... 24, 218 30, 609 3,713 


a Year ending August 31. Subsequent years are calendar years, 
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Tonnage carried on railways in the United States, 1905-1909. 


[From reports of the Interstate Commerce Commission. Tons of 2,000 pounds.] 


Products. 


FARM PRODUCTS. 


Animal matter: i 
Animals Ulivie cc< see come eee 


Packing-house products— 
Dressed meats...--2-+---:--'- 
Hides (including leather). - -- 
Other peers prod- 

IGES :rons~ Scns eee See ore 


LCtS oes Goce coe ere eee 


Ootion 5. bc Gece egeeeer scence. 1 


Grain and grain products— 
Galil saeco = at = see e Seen 


IOUT rs coe net eae ee ee 


NICTSRiemcenice oche eh -eeeeee 


Total vegetable matter... - 
Total farm products. .....- 
OTHER FREIGHT: 

IProducis:ormines-= sescese= o> ae 
Products ofdorests: <> 2232-26. se 
Manufactures (except sugar)... .. 
All other (including freight in 
less than carload lots)......... 


Grand totals. se6 cance 


Year ending June 30— 


1905. 1906. 1907. 1908. 1909. 

Tons. Tons. Tons. Tons. Tons. 
10, 611, 555 11, 089, 456 11, 727, 889 11, 541, 195 11, 699, 070 
1,617, 395 1,813, 485 1, 952, 538 2,081, 155 2, 131, 803 
982, 267 1, 028, 148 1, 082, 585 937, 872 1, 155, 884 
2, 502, 016 2, 480, 537 2, 312, 313 2,054, 744 1, 982, 194 
5,101, 678 5,322,170 5, 347, 436 5,073, 771 5, 269, 881 
750, 390 867, 811 838, 905 717, 201 713, 012 
387, 034 353, 436 329, 786 317,391 403, 904 
1, 305, 086 1, 369, 952 2, 229, 470 1,985, 592 2, 507, 485 
18, 155, 743 19, 002, 825 20, 473, 486 | 19, 635, 150 20, 593, 352 
3, 962, 183 3, 428, 880 4,332, 664 3, 419,173 3,950, 479 
9, 230, 535 8, 921, 262 9,719,117 9, 516, 962 9, 762, 769 
30, 906, 440 35, 856, 333 36, 715, 384 33, 058, 061 34, 111, 231 
6, 589, 785 7, 331, 610 7, 880, 527 6, 871, 886 7, 744, 810 
4, 639, 411 5, 042, 884 5, 698, 119 5, 153, 412 5, 210, 092 
42, 135, 636 48, 230, 827 50, 294, 030 45, 083, 359 47, 066, 133 
5, 191, 830 5, 479, 755 5, 847, 828 5, 446, 336 5, 453, 515 
2,573, 676 2,793, 864 2, 610, 287 2,589, 091 2, 499, 122 
833, 621 882, 235 928, 151 802, 597 794, 433 
3, 283, 230 3, 258, 761 5, 908, 281 5, 397, 516 6, 656, 391 
67, 210, 711 72, 995, 584 79, 640, 358 72, 255, 034 76, 182, 842 
85, 366, 454 91,998, 409 100, 113, 844 91, 890, 184 96, 776, 194 
383, 562,335 | 435,450,476 | 476,899,638 | 444, 216,023 459, 560, 732 
80, 436, 863 92,187, 351 101, 617, 724 90, 475, O81 97,104, 700 
94,759,092 | 118,664,874 | 135,011,156 | 102,271,178 106, 178, 007 
71, 538, 698 81, 863, 517 79; 542, 610 68, 363, 633 66, 873, 132 
715, 663, 442 820, 164, 627 893, 184, 972 797, 216, 099 826, 492, 765 


a Original shipments only, exciuding freight received by each railway from connecting railways and 


other carriers. 


a aE —“‘i OO 
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TRANSPORTATION—Continued. 
Average receipts by railroads for freight traffic, per short ton per mile, 1890-1909. 


Group.@ 
Total 
Year ending June 30— United 
I XL tly} -EV | ve foe | vit. | vin.| rx. | x. [States 
SSS Oe OO eee Oe —— ee eee 
Cents. Cents.| Cents.| Cents.| Cents. | Cents. | Cents.| Cents.| Cents. | Cents.| Cents. 
eo A 5 1.373 | 0.828 | 0.695 | 0.844 | 1.061 | 0.961 | 1.360 | 1.152 | 1.303 | 1.651 0. 941 
Ls is 2 1.439 | .760 . 690 . 852 | 1.018 -858 | 1.333 | 1.217 | 1.363.) 1.631 . 895 
LOE oe a 1. 308 755 . 674 811 . 958 983 | 1.293 | 1.159 | 1.328 | 1.646 . 898 
Ul 2 eS a ee ee | 1, 298 758 . 663 763 - 927 962 | 1.212 | 1.098 | 1.128 | 1.507 . 878 
OLD. SS ee 1.243 754 . 636 730 . 933 942 | 1.141 | 1.054 | 1.209 | 1.343 . 860 
LL A a 1, 223 698 . 642 670 . 895 961 | 1.098 | 1.161 | 1.253 | 1.261 |, .839 
Ue Sr 1,213 672 . 618 660 . 886 917 | 1.121 | 1.055 | 1.118} 1.254 . 806 
UD Se a ae 1. 202 675 . 605 648 . 864 855 | 1.148 | 1.079 | 1.040 | 1.275 . 798 
Ae ee | 1.176 617 . 578 | ». 592 . 835 826 | 1.157 -961 | 1.042 | 1.146 «1538 
Ee eaten vaca wise 1,123 582 .529 594 . 807 821 | 1.101 968 | 1.065 | 1.136 . 7124 
LJ. ae ee ; 1.152 | .613 . 546 595 . 808 806 | 1.064] .964] .938 | 1.067 . 129 
UJ sae a 1.151 | .646 . 568 . 641 . 802 789 | 1.043 -971 | 1.018 | 1.055 . 750 
UC SS ee ee 1.1/2) .664 . 576 . 650 . 816 787 .994 .978 . 984 | 1.037 Bi vf 
ea 1. 1€7 . 667 607 -714] .827 774 . 980 . 962 .974 | 1.005 . 763 
REA coe aie atin = aes 1. 196 . 686 620 716 . 851 779 . 964 998 | 1.000 | 1.036 . 780 
ORs ee 1.179 . 665 7 691 . 839 766 | .900 988 | 1.096 | 1.098 . 766 
andar rise ee'n i ces 1.172 . 650 594 . 690 . 813 745 894 947 | 1.009 | 1.103 . 748 
Li (4 Soe ee ee 1.145 . 655 598 . 703 . 827 743 . 933 966 | 1.051 | 1.163 . 759 
oo ee ee 1.110 | .643 594 | .696 . 825 735 . 942 953 | 1.002 | 1.204 . 754 
Ne Nets hole smo 8 aia 1.123 . 647 589 669 . 824 748 945 981 | 1.070 | 1.223 . 763 
ean: 

1891-1895.......... 1. 302 745 661 . 765 . 946 941 | 1.215 | 1.138 | 1.256 | 1. 478 874 

1896-1900.......... 1.173 632 575 618 . 840 845 | 1.118 | 1.005 | 1.041 | 1.176 762 

1901-1905.......... 1.173 666 596 682 . 827 779 976 979 | 1.014 | 1.046 763 

1G0G-1900).. <5... 1.138 649 594 690 . 822 743 928 962 | 1.083 | 1.173 756 


a Group I comprises the railroads of the New England States; Group II, New York (east of Buffalo), 
Pennsylvania (east of Pittsburg), New Jersey, Delaware, Maryland, and northern part of West Virginia; 
Group III, New York (west of Buffalo), Pennsylvania (west of Pittsburg), Ohio, Indiana, and the southern 
ee of Michigan; Group IV, Virginia, central and southern West Virginia, North Carolina, and South 

arolina; Group V, Kentucky, Tennessee, Georgia, Florida, Alabama, bane galt and Louisiana (east 
of the Mississippi River); Group VI, northern [a of Michigan, Wisconsin, Illinois, Minnesota, Iowa, 
Missouri (north of the Missouri River), North Dakota (east of the Missouri River), and South Dakota 
(east of the Missouri River); Group Vil, North Dakota (west of the Missouri River), South Dakota (west 
of the Missouri River), Nebraska, Montana, Wyoming, and northern Colorado; Group VIII, Missouri 
(auth of Missouri River), Arkansas, Kansas, Oklahoma, central and southern Colorado, northeastern New 

exico, and the “panhandle” of Texas; Group IX, Texas (except the “‘panhandle’’) and southeastern 
het Mexico; Group X, Idaho, Utah, Nevada, western New Mexico, Arizona, Oregon, Washington, and 
alifornia. 


Corn and wheat: Mean proportional export freight rates per 100 pounds from Kansas City 
and Omaha, by rail, to leading Gulf and Atlantic ports, 1906-1910. 


From Kansas City. From Omaha. 
Destination and WS 
article. 
1906. 1907. | 1908. 1909. 1910. 1906. 1907. 1908. 1909. 1910. 

New Orleans: Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents. 

Cons s.cs-.- =| 206.5 16.9 17.5 17.5 Vio OLS 17.9 18.5 18.5 18.5 

Vides ae a17.1 17.9 18.5 18.5 18.0} @18.1 18.9 19.5 19.5 19.5 
Galveston 

Clie Se 16.5 16.9 17.5 17.5 ied) 17:5 17.9 18.5 18.5 18.5 

\ GLE ee ae irda 17.9 18.5 18.5 18.5 18.1 18.9 19.5 19.5 19.5 
Boston: 

GLH iy eta a 23.4 23.4 24.0 24.0 24.0 23.4 23.4 24.0 24.0 24.0 

ie 621.5 24.4 25.0 25.0 25,0) |) 2155 24.4 25.0 25.0 25.0 
New York 

Oo a 23.4 23.4 24.0 24.0 24.0 23. 4 23. 4 24.0 24.0 24.0 

WSS ee 621.5 24.4 25.0 25.0 25.0} 521.5 24.4 25.0 25.0 25.0 
Philadelphia: 

iS ee 22.4 22.4 23.0 23.0 23.0 22.4 22.4 23.0 23.0 23.0 

WHER Ge cs a = 5,--; 620.5 23.4 24.0 24.0 24.0 | 520.5 23.4 24.0 24.0 24.0 
Baltimore: 

(0,0) 13 1S 21.9 21.9 22.5 22.5 Ooay 21.9 21.9 229 22.5 22.5 

itl ote) ae eer 520.0 22.9 23.9 23:5 23.5 | 520.0 22.9 2360 23. 5 23.5 


aS From Apr. 25 to Aug. 10, 1906, inclusive, rates used in computing this average include delivery on board 
ip. 
b Average based upon rates in force for two periods, amounting together to about 30 days 
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Wheat: Mean annual freight rates per bushel by lake from Chicago to ports west and east 
of Niagara River, 1871-1910.4 
[All rates are gold.] 


West of Niagara East of Niagara 
River. River. 


Year. 


Depot 
Buffalo. Hasbos. 


Mean: Cents. Cents. 
BR RUT iiss ratarecse oe. aim wre 6 benassi Sos ree daa tiller na See at G4 S022 co. See 
1876-1880....... Teen Seemed Meyer oi WE 8s tu: 4.0 |...) .. 1. Jha geen Ber 
URC TGR oe bye Bii eeche et tak oo = tle edema as aime ath 2B Nolte an Cee ee c6.8 
TSR LSU) ee he Bean mah ge teape ithe in, ohm Slee ie beim ee eeeiaae aio ea teat oe eet Roel el ee er a7.5 
SOP SEROD ur. oe recto peyton saree eet ere enetol =e aeamrol © singe nial al~ emi 250 ex ee eee €3.4 75.6 
ie e138) 2 Ab IN aint ee lias SR Bey re as ed SO ese Sees te ie eee 93.4 h5.2 
PG OP OOS ose oe a crete lai o etein arcade Oakes SS ee io (ae tere 1.6 1.6 43.7 74.9 
TOOG=EOT Ra 5 ie ete aie eth eis nice a Sire eters eheoata tate abate eee 1.4 1.5 ot 0 5.0 

RO 

YOOGS. ee Fees oem a peteye oie ale Leorere Sree tegen eee ete ce wpa ca tite es i By 4.0 6.7 

TOOT ao cape De ea leo joven mw bed apes sie es ae ic rghit 1.6 1.6 4.2 5.6 

1 2 ap ana eas ile ae Nae eee ly SRE wh ees See ee SiS HE apts che Free hs ew 1:2 4.1 Gas 

i) 2 ae a eek eine: Re SNS RNa oo eee se Sys oF Peseta Ses 1.4 1.4 Say! 4.0 

1 {1 | apes RE eee emia he) er is eS ce OOe Oe eD De Ue es Seca oe 4.0 Bait 


aCompiled from weekly quotations in annual reports of the Chicago Board of Trade. 

b Mean rates to Buffalo from Chicago by sail vessels were: 1871-1875, 6.4 cents; 1876-1880, 4.1; 1881-1885, 
3; and by steam vessels: 1871-1875, 6.3 cents; 1876-1880, 4; 1881-1885, 2.7 cents per bushel. For later years, 
mean rates by sail, when given, were practically the same as by steam vessels. 


c Average, 1883-1885. g Average, 1898-1900. 

d Average, 1886-1889. h Average, 1896-1898. 

e Average, 1890, 1892, 1893. i Average, 1900, 1903, 1905. 

f Average, 1891, 1892, 1894, 1895. 41903 only. 
J 


Wheat: Lowest and highest freight rates per bushel by lake to Buffalo from Toledo, Duluth, 
and Chicago, 1882-1910. 


To Buffalo from— 


Year. 

W882 chat iter Be oc ohio Sine nee ale cecclte soxidacces oh atone fam acess heen oes |b | ee ‘ 3.50 

i 55 Ree aR ee epee ee ee eRe ee enon ae Sees tS (PSE OE, (SESE SoS ESOEE oles => - ; 5. 25 

NSB ee a eee tebe srcyatarerats nlp crs is ate sm a a rac hes re am eS tees re ee ete eee i 3.00 

1 bo ee sgt ee, See ee SS en eS WS) eae eon iteee See 1. 50 5.00 | 1.10 3.75 
1.75 ae 3. 25 8.00, 2.00 5. 875 
225 3. 5. 00 8.00} 3.00 6. 00 
1. 50 2. . 00 5.60 | 1.70 4.00 
175 v8 . 00 5. 00 2. 00 3. 60 
1.50 2 . 00 5.00} 1.50 2. 50 
1. 00 3: ~25 9.50 | 1.00 5.25 
1.50 2: p25 4.00 | 1.00 3. 00 
1.00 oa 225 3.50} 1.60 2. 75 
1. 00 2 225 3. 00 - 875 3. 00 
1.00 2 00 6.00 | 1.00 3. 00 
1. 25 1. 25 3.00 | 1.25 2. 625 
1. 00 1. . 00 2.50 | 1.00 2. 625 
1. 00 vs . 00 3. 50 1.25 3. 25 
L 50 2. . 50 6.00 | 1.875 3.75 
1. 25 2. 50 3. 75 1.25 3.00 
125 1 125 3.75 | 1.25 2. 50 
25a se . 00 2.25).) Tora 2. 125 
c Dae bel ee Ba he B75) 2b 25 
1. 00 i Ls - 00 5.00 | 1.00 3.00 
1,125 a «2p 4. 00 1. 125 3.00 
375.) oF £0 3.00 | 1.375 2. 125 
1.00 1. . 00 2.50 | 1..125 2.00 
1. 00 1. (00°5| 20b0 Pe ts) 1.50 
1. 00 nts -00 | 2.75) 1 10 2.00 
1.25. ile .00 | 2.00 1. 00 1.75 


co ne SS eee 
a Compiled from annual reports of the Buffalo Merchants’ Exchange and Buffalo Chamber of Commerce, 
except figures for Toledo, 1905-1910, which were supplied by the secretary of the Toledo Produce Exchange. 


TRANSPORTATION. 649 


TRANSPORTATION—Continued. 


Corn and wheat: Mean freight rates per bushel from Chicago to New York, 1876-1910. 
[Data furnished by the Chicago Board of Trade. Rates for 1876-1878, inclusive, are reduced to gold.] 


Corn. Wheat. 


| 
By lake By lake . | Bylake | By lake eee: 
andcanal.a| and rail. | BY a! rail.) sadeanal.e| and rail, | Py ai! rail. 


q 
Cents. Cents. Cents Cents. Cents Cenis 
7.85 9. 68 14.12 8.81 19.19 15.1 
9.15 13. 42 18. 03 10. 58 14.75 19. 56 
. 8 76 10. 45 16. 39 9. 88 11. 99 17. 56 
. 10. 49 12. 20 14. 56 11. 87 13.13 17. 74 
13. 41 14. 48 17. 48 13. 13 15. 80 19. 80 
Weed 9. 42 13. 40 8. 67 10. 49 14. 40 
6.72 10. 28 13. 50 7. 23 10. 91 14. 47 
8. 03 - 11.00 15. 12 9. O1 11. 63 16. 20 
6. 55 8. 50 12. 32 7. 00 10. 00 13. 20 
6. 30 |} 8 OL 12. 32 6. 54 9. 02 _ 18 20 
8. 45 11. 20 14.00 9.10 12. 00 15. 00 
8. 50 11. 20 14. 70 9. 50 12. 00 15. 75 
’ 6.71 10. 26 13. 54 7. 05 11.14 14. 50 
6. 32 819 12. 60 6. 92 & 97 15. 00 
5.93 7.32 11. 36 6. 76 8. 52 | 14. 30 
6. 32 7. 53 14. 00 6. 95 & 57 15. 00 
5. 95 7. 21 12. 96 6. 45 7. 59 13. 80 
7.18 7. 97 13. 65 7. 66 8. 48 14. 63 
4.93 6. 50 12. 32 5. 11 7. 00 | 13. 20 
4. 50 6. 40 10. 29 4. 86 6. 96 11.89 
5. 75 6.15 10. 50 6.19 6. 61 12. 00 
4. 53 6. 92 11. 43 5. 22 7. 42 12. 50 
b3.81 4. 41 9. 80 04.45 4.91 12. 00 
55.08 5. 83 10. 08 65.81 6. 63 11. 60 
b 4.07 4. 72 9.19 64.49 5.10 9. 96 
ee eet & a 64.61 5. 16 9. 21 5.11 5. 54 9. 88 
i MA Bs 64.83 5. 51 9. 94 b 5. 26 5. 89 10. 62 
See 04.85 5. 78 10. 54 65.40 6. 37 11. 29 
lp eee 63.63 4.82 10. 38 64.73 5. 50 11.12 
0 Desk Oe a he eee 64.76 5.19 9. 40 05. 53 6. 40 9. 90 
OL Oe eee 05.51 5. 72 9. 52 5 6. 03 6. 35 10. 20 
Le 66.12 6. 20 10.17 b 6.65 7. 09 10. 90 
Dh nde to ee 65. 62 5. 79 9. 89 6 6. 05 6. 60 10. 60 
ES. <a net SS b 4.87 5. 89 9. 30 55.24 6. 49 9. 96 
es a ee See 64.59 5.77 8. 20 64,92 6. 57 8. 80 
Mean: 
LS 9. 93 12. 04 16. 12 10. 85 13.17 17. 96 
Ullonu] | SS a 7. 07 9. 44 13. 33 7. 69 10. 41 14. 29 
CoS ee 7.18 9. 63 13. 24 7.87 10. 53 14. 91 
UE i 2 ae 5. 78 7.12 12. 64 6. 21 7. 72 13. 7! 
2S ae c4. 65 5. 61 10. 20 c5. 23 6. 13 11. 61 
Ue ee b 4.54 5. 29 9. 89 65.21 5. 94 10. 56 
iS) i 05.34 5. 87 9. 42 65.78 6. 62 10. 09 
a Including Buffalo charges and tolls. ¢ Including, in 1896 and 1897, Buffalo charges and tolls. 


+ Excluding Buffalo charges. f 
Meats, packed, Cincinnati to New York, by rail: Mean rates, per 100 pounds, 1881-1910. 


Year. Rate. Year. Rate. Year. : Rate. 
Cents. Cents. Cents. 
JE S08 eee Oy de | so S Sees ek eee eae: A 6 1h|| SOOO ste 5 $5555.72 558 26.0 
Local Ct See 7a | Pars a oh See ae Se SN SOT is5 ot ood on Nr 26.0 
— Sie aoe LOBES seo 8 oh 26.0 
ste ee eee eee eee ee eee ~2 |} 1896.....2...--...-------] 26.0 |] 1909.--...-..-.-.-.--:---| 26.0 
DSS ia) eee EEUU | ry i I Ca ep 0 TURES ers See 26.0 
it: ae eee nae 26.0 
CT pn | A C= SO ae 
1887... -.-.-----.------- SEU nrguge ee ae dae a0 MeOTESL-18B5..- 25. 
1888 . 2b. eee ey | rs f° 18 ; 1890 wis 25, 3 
Se eee 26.0 Ce ees 25.3 
_  SSaee soe trae echeagias as 1896-1900............] 25.8 
_ ae a5 al 1903. 9202222202222 | geo] 190k N90s-...-.-.---- oe 
cl. eee eT. | AONE Pree Ss eS oS ae 26.0 ee aoe are ; 
areata 2 A a CGE la VARA E i ee eens ae 25.0 
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Live stock and dressed meats: Mean freight rates per 100 pounds from Chicago to New 


York, by rail, 1881-1910. ‘ 
: | Dressed : Dressed 
3 | hogs. 3 hogs 
EB} et ee 
S he SD be 
Year. q 3 = : Year. g 3 : é 
Sy - 
d/alalz] 3/28] 98 é/slalga] 8 128) a8 
le aout eee 2 Bo <) = =e de 2 Bo BS 
S| So dee eel! uecea|n ° Ee CMS cies oe ° 
O|M@/a\/H!] aA |e oO Olt |/ai/H}] A |e oO 
Cts.| Cts.| Cts.| Cts.| Cts. | Cts. | Cts |cts.| cts.| cts. cts.| Cts. | Cts. Cts. 
ABEL. cach. see 95.) 31) G60] -BGi8s. |. 1 oe 1899a.........| 25 | 25 | 25 | 60| 40.0 | 40.6| 40.0 
eas Se 61°20 ha) 60 | Bayes. | 1s es 000: 22 ae 3 28 | 30 | 30 | 60 | 45.0 | 45.0 | 45.0 
i ee 6h 49°32) S060) Bli.:..-|--f ce 
een Ws 31 | 28] 44| 60] 51 |o-...2| lio: ct Baer eee 28 | 30 | 30 | 60 | 42.9] 42.9] 42.9 
7 aaa Ae 31} 26) 4360) Baie oie 1902: J pee 28 | 30 | 30 | 60 | 41.2| 41.2] 41.2 
. gOS: Sree 28 | 30 30 | 60 46. 0 45.0 45.0 
1004 Pay ec 28 | 30 | 30 | 60 | 45. .0| 45.0 
mai 5 me oe ae ces Be) Vee egons:: par 28 | 30 | 30| 60 | 45.0] 45.0] 45.0 
: d 
eo lee co tea hen aelat laeee e 28 | 30| 30| 60 | 45.0] 45.0| 45.0 
1890 iva 23 28 30 60 39 39 39 1907 wee e eee eee 28 30 30 60 45. 0 45. 0 45. 0 
iis Ss 1908........-.} 28 | 30 | 30 60 45.0 45.0 |" 45.0 
$008.0 sds 28 | 30 | 30 0] 45.0] 45. 
Ci ee Ma 27|30]}30|60| 45) 45] 45 
it a B8 | 98 1'3nd 601 45-945 |, ager ee 28 | 30) 0 ee 
es oe 28 | 20] 30/60} 45) 45) 45 || Mean: 
1894... .-.....- 8 | 30) 30/60) 45) 45) 45 1881-1885.|34. 629. 2/50. 2} 60 | 56.4 |......]...... 
1895... ...--.-- 28 | 80] 30/60) 45) 45) 45 1886-1890.|27. 229. 2/34. 6} 60 | 51.0 | 48.8 | 46.0 
1891-1895.|27. 827. 6|30.0| 60 | 45.0] 45.0] 45.0 
(ee 28|30130/60) 45] 45] 45 1896-1900.|27. 429. 0/29.0] 60 | 44.0] 44.0] 44.0 
ee te 28 | 30}30|60| 45) 45] 45 1901-1905. |28. 030. 0/30. 0} 60 | 43.8 | 43.8] 43.8 
ISOS: AL Le 28| 30/30} 60| 45| 45] 45 1906-1910. pa} cals bas 60 | 45.0 | 45.0 | 45.0 
| 


a Rates did not go into effect until February 1, 1899. Up to that time the 1898 rates governed. 


Cotton: Mean annual quotations of freight rates per 100 pounds, by coastwise vessels, to 
New York from New Orleans and Savannah, 1886-1910.% 


To New York To New York 
from— from— 
Year. a SSS Year. 
New Savan- New Savan- 
Orleans. | nah.b Orleans. |} nah.b 
Cents. Cents. Cents. Cents. 

28.0 28. 2 30.0 23.3 
32.0 28. 4 30.0 20.0 
38.0 25. 0 30.0 20.0 
42.0 27.6 30.0 20.0 
40.0 25.3 29.0 20.0 
40.0 26.5 25.0 20.0 
36.0 20. 1 25.0 20.0 
30.0 20. 2 25.0 20.0 
29.0 19.8 ~ 25:0 rei 
30.0 20.0 25.0 20.0 

Lo eS ee Ces en re 32.0 20. 0 
UA Gy Ae Doe Or 2k eee eee 26.0 19.8 36.0 26.9 
DRUGS Seek cs Mice sitet a Salon a Ne 30.0 19.6 33.0 21.3 
SO re Ie i eer e is a ah A 28.0 20.1 29. 2 19.9 
BUG | Sa a ae ee oe Sioa ete 30.0 20.0 29.8 20.7 
25.0 20.0 


a Compiled from quotations published in daily newspapers or furnished by steamship agents. 
> In 1901-1910 the rates from Savannah to New York, which included lighterage (transfer in New York 
Harbor), were about 3 cents per 100 pounds above the rates shown in this table. 


+ ‘ey Ls Frag larder lrrter teers errr pb Ki day ZN2S8 SSSR BRK 
3 ae fi noon | #4 Base daugs | gdgaag | < is8 | betes beprgmiiee tebche ip 
BO Rigen: |: go waege eooen| sooner | 3 g |. geBaes SEGRE BERee 
= Em | WOXMN) SZ RSSSS FSAI] saves . A swiss ease AAKSS 
eee Te eo oa Aaa eerie | nacea ails || ae B.S Sere Senes 
Be Hig cwumeg | g2 88882 SaaRe! BIE 53s : S| Ss ies deded addse 
= & <, eS . s 3 | 988882 SSSee aaene 
8 ER SRZBRZ eeeeg| enertec 8 . ones Ses a ea 
: ahi ee pe | A¥IESS S 6 Seasss saddens 
22 , 2 | ,snSeS Rasee oeRes 
7 7 ; 36 NOoOHSOS oO a 
. Bs é U0 Won | g2 B2228 #2538 | geasaz | SS B| gives cdegs aaaee 
Ls] ~ o PSRERES | [po aT ba SCAN tID Te} 
® | 3 , a 12 1919 19 19 18 12 19 AWDDMHOOS Ae i aOoaN Sxsss Basses 
5 Ss m04sog ge SiS IIB Ia iS a| agi 83 i Ey Edda sos Ri igi gies 

. £ 8s fund |g) ghbecn | sases. Betees 

vA a F > Ss iC} ia) CC Wate Are ae esac a 

6.8 (USS : ee | 8 6 | Sade Seeae SARA 

oe one - Jose giSBea SSSSS RERSS 

Sf B & ae ae | Adis Sterns anna 

me m SB as et | 2 (ys | .@850n SheSS Genes 

= Dy —S ) 52590090 SOSOSSD SCOONMH WOOO 5 8 g | Boies Hvis SHSHS giaiahd x 

aoe 8S | Ss weed | Siskdd dad ddd dada | 7g 1 _|__sursgu—SESSE EESES 

d & SE | f2 | wonum| d82899 gecaa Gacee gece | B2 | [S| Scene sesna_aaase 

S 5 Ss aa} 8 — 

Boe oe, A leas itll a 3 SQ28h Sens Rees 
a tee 2 “eLOUNT IC ET wound | 8228 SBGR888 FIAIRZ SRVSRX Been == a Sciciesss sda Nelgies 
Bone | s ae 4 | #8588 SNSSS SRERS 

ES “udioponna | 8422 gt88a GSRRR S822 gees | SF 2 | Sviciess susie aiding 
a a ss ZAnSaAn BeSsss Bamss 
= Bs ox mon | £89882 F445R SVVVR Sees > 2 | Gsseids Fisse didss 
§ B — - —| r bie tig 2 ie eee 
= fe -uojsog | £88888 88888 BBBE8 BEBE . 5 33 dda 7 E rE 7 E 
ne — = | Be i4esge ig scks ing ae 
3 pe st 5 SS :556082  56nSh2 'S5n8 
F fom ae 3 BagHEOg nam EO Gao EM EO g 
4 . eee oa ed Z | “SReSecSezeet sna zeees 
= be ee et ae Rae Fs Pagal lied lalate 
5 gag gn02 | § Se sae 


+ Rates chiefly nominal. 


a Preliminary. 
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Grain (except oats) and cotton: Mean annual quotations of ocean freight rates per 100 
pounds from various United States ports to Europe, 1886-1909. 


[The rates in this table for grain (except oats) from New York were computed from data in the annual 
reports of the New York Produce Exchange, except for the last year; from Baltimore, from reports of the 
Baltimore Chamber of Commerce. All other figures were computed from rates quoted in newspapers 
and in circulars issued by freight brokers and transportation companies. ] 


Grain (except oats). Cotton. 
To Liverpool from— To To Liverpool from— To Bremen from— 
Cork 
Calendar year. | for 
epee, e * 
A New rom ew ew 
New | Balti- New | Savan- New | Savan- 
Or- San Or- Or- 
York. | more.4| joons. | Fran- | YOrK- | mah. | jeans, | York: nah. | jeans. 
cisco 
a sae sess 
Cents. | Cents. | Cents. | Cents. Cents. | Cents. Cents. | Cents. 
W886. sees eee cone 11.6 12.7 16.1 33.0 54.7 61.6 60. 5 64.7 
SSS7 .. 3.5 26.2 Se ae 8.8 10.3 15.0 29.0 62. 4 59.2 63.8 68. 2 
1888" oo Oe Re eee 9.2 10.7 14.4 {EK 74.4 60. 1 84.0 y(t) 
RS eae ae en tye eo 13.8 15.5 19.0 33.1 80. 6 71.0 83. 6 78.8 
186022. ete ee eee 8.5 9.8 12.9 37.9 63.8 51.6 68.9 59.8 
if] Dae eee Sacre ) 10.9 11.9 14.8 43.2 64. 2 46.7 11.5 49.5 
S92 2k see See eee 9.2 11.6 12.5 33. 7 38. 1 38.9 §2.2 49.1 
S037.) > _ 2 a eee 8.3 10.0 13.6 22.6 43.9 40. 5 44.3 45.2 
N98 282335 ee 6.8 8.4 9.7 28.3 42.3 39.9 42.7 47.8 
ISO5S Sooo canes 9.0 7.5 10.3 28.1 36. 2 34.9 36.9 41.9 
HS96. obo. be eee 10.3 10. 2 14.2 28.7 51.0 38. 3 43.1 45.9 
VSOT cata ters 2 dase ee 10.7 Lit 13. 4 26.8 42.3 34.0 44.0 42.7 
US98 5-5-2 2-2 eeeeee 12.0 12.5 16. 2 Daevk 46.5 46.2 43.2 51.9 
PSOO SS: Se crclas (ee ecers 8.5 10.1 13.1 27.9 37.8 38.7 37.1 44.8 
GOO 5 dee eee 11.8 13.5 17.3 40. 2 46.2 51.0 46. 6 54. 2 
HOG 1a Beare toe 4.4 6.3 8.7 41.5 31.4 B25 30.1 37.6 
OQUEE Sette = re some meio 5.0 | 6.2 7.2 a2: L 26. 6 28.7 24.1 30.5 
TST BIRR a ie Aer 5.0 5.4 8.3 18.5 26.8 34. 6 26. 1 33.8 
MOU 4S 22 dace wae cases 3.9 4.8 8.8 15. 8 28.4 31.4 25.4 31.9 
OQ ee a pai sare = inisia 5.7 6.4 10.6 2a. 27.8 33. 8 26. 6 32.7 
BODG Ree etn icita ee 5.0 6.1 11.4 25.0 30. 4 34. 2 31.0 36.2 
LUV Es Se ee aed 6.1 6.3 11.8 24.8 aka 35.9 32.4 36.6 
GOS es meee sce s 5.5 6.5 10:1" 2556 31.9 29.9 32.0 30.6 
Ci Br eenoe. a5 eae Bait Oak 8.8 25.5 25.4 28.0 25-1 28.0 
i ee ae b5.4 64.8 9.3 25. 5 22.8 31.1 23.1 31.2. 
Mean: 
1886-1890........ 10. 4 11.8 32.1 67.2 60. 7 12.2 
1891-1895........ 8.8 9.9 31.2 44.9 40. 2 49.5 
1896-1900.......- 10.7 1.5 29.1 44.8 41.6 42.8 
1901-1905. ....... 4.8 5.8 26. 2 28. 2 32.2 26. 5 
1906-1910........ Bao 5.8 25.3 28.4 31.8 28.7 
a Mean of daily quotations. b Preliminary. c Mean, 1891, 1893-1895. 


Grain (except oats), flour,and provisions: Mean freight rates per 100 pounds through from 
Chicago to European ports, by all-rail to seaboard and thence by steamers, 1901-1910. 


[Data furnished by the Chicago Board of Trade.] 


Destination. Article. 1900 | 1901 | 1902 | 1903 | 1904 | 1905 | 1906 | 1907 | 1908 | 1909 
Cts. | Cts..| Cts. | Cts. | Cts. | Cts..| Cte. Gis. | sires 

Liverpool. ....... Gyainee.2. . 53% 29. 48} 21. 47) 20. 85) 22. 68) 20.19] 19. 16) 18. 75) 19. 22) 19.01 

DOs stone cee Sacked flour ..| 27.90} 23. 00) 23. 50) 25. 19) 21.00) 22. 40) 20. 50) 21.25) 20.75} 20. 

Dol state Provisions... .| 48. 84] 36.00] 36.25) 41.90; 36. 56) 38. 49) 41.00) 40. 85) 42. 57) 45. 
Glasgow... aoe THINS 22. 282 30. 98] 24. 10) 21. 75) 24. 43) 22. 38] 20. 00) 19. 25) 19. 67) 18. 63} 18. 

WOK ccceeeeee Sacked flour...} 31. 56] 24. 38} 22.75] 25. 38} 23.20) 22. 50) 23. 60} 23.91) 22. 08} 21. 

DOSS. wabocn es Provisions... .| 55.31) 45. 16} 41. 88} 46. 88} 44. 06) 43.23} 45. 63) 46. 88} 46. 88) 46. 
5 Wore (5 b1) 9 pee pe Grant oc. 31. 10) 23. 23) 21. 75) 23. 56) 21. 50) 20. 23) 19. 25) 20. 54} 19. 46) 18. 

DOs. seers es Sacked flour...| 35.01] 25. 50) 24. 00) 25.19) 22.25) 23. 64] 22. 50) 23. 63} 23. 16) 21. 

1B Tea Soeee Provisions... .| 55. 87| 44.75) 39.06) 44. 06) 44. 06) 40. 88] 46.26) 46. 26] 46. 26} 47. 
Antwerp.scicey satel... dou eae 51.09} 46.25) 41. 50) 49. 69) 48. 28) 43.70} 47.61) 45. 56} 49. 59) 49. 42 3 
‘Ham burps. soace jason (hy aerate ee 50. 00] 44. 00] 39.00; 47.00) 46.00) 45.75) 49.00) 46.00} 49. 59] 49. 09} 50. 00 
Amsterdam os. Sc\eic2-< Howe 51.00) 45.00) 40.00, 42.00) 42. 00| 45. 42) 46.00} 45.00} 45.00) 48. 00) 48. 00 
Rotterdam. ccscct| essen (3 fe Re ee 51. 00) 45. 00} 40.00! 42.00) 42. 00) 44. 53) 46.00) 45. 00} 45.00) 47.00) 47.00 
Copenhagen......]..... do.........| 55.31] 47.75) 42.00) 49. 69) 46. 88) 48. 66) 51.00} 51.00) 53. 96) 55.31) 55.31 
Stockholm ahioa esl ee ae do.........| 64. 50} 53.25) 45.00) 52. 50) 49. 69) 51. 47] 53. 50] 53.00) 54. 66) 56.72) 56.72 
Stetina s See a 5 Gee e 55.31} 47.75) 42.00) 49. 69) 46. 88) 48.18} 50.00} 49.00) 51.85) 53.91) 53.91 
POLGEAUKS sa eee eae do.........| 64.12] 54.25) 51.25) 56.25) 56. 25) 51. 45] 53.00] 55.00) 55.00) 55. 00} 57. 50 
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YEARBOOK OF THE DEPARTMENT OF AGRICULTURE. 


Foreign trade of the United States in agricultural products, 1851-1910. 
[Compiled from reports of Foreign Commerce and Navigation of the United States. All values are gold.] 


Agricultural exports.@ 


Domestic. 
Year ending June 30— 
Shape a Foreign. Total. 
age ofa 
Total. domestic 
exports. 
1s) ee eee See Sees $146, 717, 431 82.1 $5,084,886 | $60,513,449 
125, 183, 749 80.8 5, 897, 138 61, 747, 933 
155, 461, 445 81.9 6, 820, 517 71,499, 465 
172, 320, 260 80.0 11, 528, 791 71, 720, 047 
149, 101,277 77.4 9,601, 059 81, 726, 640 
222, 409, 001 83.5 6, 451, 870 102, 5AL, 703 
232, 180, 205 83.2 8,182,890 | 133,226,318 
205, 853, 748 81.9 13,739,733 | 102,482,331 
226, 135, 020 81.2 9,054,220 | 126, 236,317 
260, 280, 413 82.3 10,577,008 | 129,816,165 
154, 094, 839 75. 2 9,315,314 | 113,329, 585 
140, 463, 928 78. 2 5, 569, 056 91, 263, 088 
137, 512, 273 73.9 8,162,395 | 102,886,713 
102, 794, 359 71.6 9,037, 218 138, 124, 440 
84, 886, 860 62.0 17,876,028 | 114,031,753 
278, 670, 278 82.6 5,793,648 | 164,801,739 
214, 258, 245 76.6 9,244,181 | 141,622, 826 
206, 979, 580 76.8 6,709,785 | 157,638,217 
205, 330, 174 74.6 7,067,011 185, 348, 661 
296, 962, 357 78.9 10,667,193 | 191,559, 361 
330, 034, 934 77.0 9,002,337 | 222,700,936 
332, 936, 080 Tied 9,205,158 | 274, 146,298 
396, 240, 107 78.5 9,574,000 | 277,604, 621 
453, 862, 070 79.7 9,629,988 | 267,414,990 
389, 409, 703 78.0 7, 406.702 | 261,618,732 
410, 884, 027 78.2 8, 450,386 | 234,993, 224 
435, 354, 451 73.8 7,296,110 | 249,281,945 
531, 537, 041 78.1 9,419,767 | 236,112,137 
557, 321, 801 79.8 8,079, 701 233, 623, 846 
694, 315, 497 84.3 7,173,664 | 314,617,480 
738, 123, 799 83.5 11,189,658 | 298,283, 101 
557, 620, 540 76.0 9,857,878 | 330,375,047 
626, 426, 608 77.9 11, 282,895 | 325,757,806 
547, 952, 579 75.6 8,749, 894 | 319,053,331 
554, 051, 145 76. 2 9,077,454 | 277,340,305 
501, 313, 738 75.3 7,734,192 | 306,011,332 
536, 938, 387 76.4 7, 965, 572 325, 652, 754 
505, 402, 327 73.9 7,031,986 | 339,199,344 
536, 828, 565 73.5 6,895, 482 | 365, 586, 061 
634, 855, 869 15. 6,908,820 | 384, 100, 435 
652, 407, 931 - 74.8 6, 109, 781 420, 211,949 
803, 122, 045 79.1 6,638,755 | 436, 697,057 
621, 201, 671 74.8 7,155,979 | 425,657, 448 
636, 633, 747 73.2 9,586,876 | 365, 160,319 
558, 385, 861 70. 4 7,934,115 | 373,115,985 
574, 398, 264 66.5 10,916,730 | 391,029, 407 
689, 755, 193 66.8 9,707,782 | 400,871, 468 
859, 018, 946 71.0 10, 409,348 | 314,291,796 
792, 811, 733 65.9 12,134,268 | 355. 514, 881 
844, 616, 530 61.6 11, 263,253 | 420,139, 288 
951, 628, 331 65. 2 11,293,045 | 391,931,051 
857, 113, 533 63.2 10,308,306 | 413,744, 557 
878, 480, 557 63.1 13, 505, 343 456, 199, 325 
859, 160, 264 59.9 12,625,026 | 461, 434, 851 
826, 904, 777 55. 4 12,316,525 | 553,851,214 
< 976, 047, 104 56.8 10, 856,259 | 554,175, 242 
UU Beer Se ORRE oe, See See ee '1, 054, 405, 416 56.9 11,613, 519 626, 836. 808 
S908 a at oe ene a wc 1, 017, 396, 404 55. 5 10, 298. 514 539, 690, 121 
OOD: SS eee: coaeeeean mane 903, 238, 122 55.1 9, 584, 722 638, 612, 692 
IOLOLS. =. Goan ocaeeeaecktS 871, 158, 425 BOLO ee ate ee 687, 516, 115 
Average: 
1851-1855 149. 756, 832 80. 4 7, 786, 478 69, 441, 507 
1856-1860 229,371, 677 82.4 9, 601, 144 118, 860, 567 
1861-1865 123, 950, 452 72.8 9,992,002 | 111,927,116 
1866-1870 240, 440, 127 78.1 7, 896, 364 168, 194, 161 
1871-1875 380, 496, 579 78.3 8,963,637 | 260,697,115 
1876-1880 525, 902, 563 79.2 8,083,926 | 258,725,726 
1881-1885 604, 834, 934 78.1 10,031,556 | 310,161,918 
1886-1890 543, 067, 777 74.8 7,307,210 | 344,109,985 
AROI—1S0b eee... 654, 350, 251 74.7 7,485,101 | 404, 168, 552 
1896-1900. ............. 752, 120, 133 66. 2 10, 886,276 | 376,369, 368 
LOOL—L905 se cocees as ans 874, 657, 492 61.4 12,009, 649 455, 432, 200 
ISOGAISIO cw an dcx css 964, 449, 094 1 Ue a ae te ae 609, 366, 196 


a Not including forest products. 


Agricultural imports.@ 


Percent- 


age of all 


imports. 


ESRSRSSERASASSSLASRSSSSASSATTSASEASSASSRSSEGAASESSSRSSSERNEE 
NIN ANAAUADOROORKFPODRHOANFHKOCONOCWDODFR EK RON OCH ENDWDOL KH DWDODAWNNNRONONFEREON 


Excess of 
‘exports (+) 
or of 
imports (—), 
agricultural. 


717 
+117, 111, 150 
+108, 952, 923 


BP 
3S 
8 


+304, 944, 671 
+331, 777, 656 
+386, 871, 681 
+451, 030, 356 
+237, 103, 371 
+311, 951, 697 
+237, 649, 142 
+285, 788, 294 
+203, 036, 598 
+219, 251, 205 
+173, 234, 969 
+178, 137, 986 


+435, 740, 495 
+570, 990, 325 
+453, 677, 282 
+435, 786, 575 
+410, 350, 439 
+285, 370, 088 
+432, 728,121 
+439, 182, 127 
+488, 004, 797 
+274, 210, 152 


+ 88,101, 803 
+120, 112, 254 
+ 22,015, 338 
+ 80,142, 330 
+128, 763, 101 
260, 763 


EXPORTS OF SELECTED AGRICULTURAL PRODUCTS. 


Exports of selected domestic agricultural products, 1851-1910. 
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[Compiled from reports of Foreign Commerce and Navigation of the United States. Where figures are 
lacking, either there were no exports or they were not separately classified for publication. For ‘‘ Beef 
salted or pickled,” and “ Pork, salted or pickled,” barrels, 1851-1865, were reduced to pounds at the rate 
of 200 pounds per barrel, and tierces, 1855-1865, at the rate of 300 pounds per tierce; cotton-seed oil, 


1910 Set reduced to gallons at the rate of 7.5 pounds per gallon. 
the product of 4 bushels of corn, and 1 barrel of wheat flour the product of 5 bushels of wheat prior 
to 1880 and of 44 bushels of wheat in 1880 and subsequently.] 


meal 


It is assumed that 1 barrel ofcorn 


Year en 
June _ Cattle. 


Number 

peotes ss == 1,350 
Se cee 1,078 
OS See 1,076 


| 


Cheese. 


Pounds. 
10, 361, 189 

6, 650, 420 

3, 763, 932 


1861........] 8,885 | 32,361, 428 
1862........] 3,634 | 34, 052, 678 
1863........] 5,509 | 42,045,054 
ae 6,191 | 47,751,329 
1865...... 9,589 | 53,154,318 
| 

ere 7,730 | 36, 411,985 
1867........| 10,221 | 52,352, 127 
be .. 16,120 | 51,097, 203 
RS Ee 39, 960, 367 
ie 27, 530 | 57, 296, 327 
Ue eae 20, 530 | 63, 698, 867 
ge. ..- b 28, 66, 204, 025 
oe 35, 455 | 80,366, 540 
ili oc 56,067 | 90,611, 077 
eee es. 57,211 |101, 010, 853 
ae 51,593 | 97,676, 264 
aay 50, 001 |107, 364, 666 
Mae 80, 040 |123, 783, 736 
W785... 136, 720 |141, 654, 474 
ae 182, 756 |127, 553, 907 
aie os oc: 185,707 |147, 995, 614 
ae. 2... 108,110 |127; 989, 782 
ae 104, 444 | 99,220, 467 
Ole 190, 518 }112, 869,575 
. ..... 135, 890 |111, 992, 990 
91, 877, 235 

81, 255, 994 

88, 008, 458 

84, 999, S28 

95, 376, 053 

ae 374,679 | 82,133, 876 
1892........| 394,607 | 82,100,221 
1893. .......| 287,094 | 81,350, 923 
— 359,278 | 73,852, 134 
—s 331,722 | 60, 448, 421 
1896........] 372,461 | 36,777,291 
eek 392,190 | 50,944,617 
1898........| 439,255 | 53, 167,280 
WS oc. 389, 490 | 38, 198, 753 
1900........| 397,286 | 48, 419, 353 
1901........] 459,218 | 39,813,517 
ect... 392, 884 | 27,203,184 
1903........| 402,178 | 18,987,178 
a 593,409 | 23,335, 172 
1905........ 567,806 | 10,134, 424 


salted or 


30, 801, 000 |. 


25, 640, 200 
27, 204, 400 
29, 259, 800 
35, 666, 400 
27, 129, 200 


19, 053, 800 
14, 182, 562 
22, 683, 531 
27, 299, 197 
26, 727, 773 


43, 880, 217 
26, 652, 094 
31, 605, 196 
36, 036, 537 
48, 243, 251 


36, 596, 150 
39, 155, 153 
38, 831,379 
36, 950, 563 
45, 237, 472 


40, 698, 649 
45, 899, 737 
41, 680, 623 
42,379,911 
48,143,711 


58, 903, 370 
36, 287, 188 
48, 980, 269 
55, 006, 399 
97, 508, 419 


90, 286, 979 
70, 204, 736 
58, 423, 963 
62, 682, 667 | 
62, 473, 325 | 


70, 709, 209 
67, 712, 940 
44,314, 479 
46, 564, 876 
47, 306, 513 


55, 312, 632 
48, 632, 727 
52, 801, 220 
57, 584, 710 
55, 934, 705 


Packing-house products. 


Beef, fresh. | 
| 


49, 210, 990 
54, 046, 771 
54, 025, 832 
84,717, 194 


106, 004, 812 
69, 586, 466 
81, 064, 373 

120, 784, 064 

115, 780, 830 


99, 423, 362 
83, 560, 874 
93, 498, 273 
137, 895, 391 
173, 237, 596 


194, 045, 638 
220, 554, 617 
206, 294, 724 
193, 891, 824 
191, 338, 487 


224, 783, 225 
290, 395, 930 
274, 768, 074 
282, 139, 974 
329, 078, 609 


351, 748, 333 
301, 824, 473 
254, 795, 963 
299, 579, 671 
236, 486, 568 


Bek and its 
Beef oils— | Beef (most- |, Products— 
oleo oil. | ly)—tallow. | 'tal,as far as 
ascertainable 
in pounds. a 
| 
Pounds Pounds. Pounds. 
&, 198, 278 26, 327, 878 
ce eMac ee 4, 767, 020 29, 218, 820 
3,926, 598 29, 134, 798 
SS err ee 9,325, 471 34, 569, 471 
| 11,866,992 41, 427, 792 
| 
| 7, 458, 471 32, 896, 271 
5, 698, 315 21,366, 315 
8, 283, 812 32, 245, 212 
7,103,045 37, 904, 045 
15, 269, 535 54, 128, 335 
29, 718, 364 55,358, 564 
46,773, 768 73, 978, 168 
63, 792, 754 93, 052, 554 
55, 197,914 90, 864, 314 
30, 884, 500 58, 013, 700 
19, 364, 686 38, 418, 486 
23, 296, 931 37, 479, 493 
22, 682, 412 45, 365, 943 
20, 534, 628 47, 833,825 
37, 513, 056 64, 240, 829 
33, 859, 317 77, 739, 534 
BS ee 76, 151, 218 102, 803, 312 
79, 170, 558 110, 775, 754 
sue tiawacwemn ce | 101, 755, 631 137, 792, 168 
| 65,461,519 113, 704, 870 
72, 432,775 109, 028, 925 
Rao eee See See } 91, 472,803 179, 838, 943 
1,698, 401 85, 505, 919. 180, 082, 470 
12, 687,318 99, 963, 752 203, 627, 465 
19,844,256 | 110,767,627 | 260,566,549 
26, 327, 676 96, 403, 372 269, 434, 509 
19,714, 338 | — 50,474,210 | 187,832,197 
29,031,064 | 38,810,098 | 192,536, 459 
37, 785, 159 63, 091, 103 266, 219, 082 
37, 120, 217 50, 431, 719 252, 810, 842 
27, 729, 885 40,919, 951 228, 729, 576 
45,712,985 | 63,278,403 | 272,916, 803 
30,146,595 | 92, 483,052 | 307,379, 042 
28, 102, 534 77, 844, 555 352, 260, 216 
68,218,098 | 112,745,370 536, 986, 026 
80, 231, 035 111, 689, 251 589, 447, 206 
91,581, 703 89,780, 010 561, 713, 699 
113, 939, 363 61,819, 153 523, 944, 938 
123, 295, 895 54, 661, 524 495, 624, 104 
78,098,878 | 25,864,300 | 432, 799, 823 
103, 276, 756 52, 759, 212 521, 804, 584 
113, 506, 152 75, 108, 834 606, 547, 427 
132, 579,277 81, 744, 809 576, 433, 797 
142,390,492 | 107,361,009 623, 970, 458 
146, 739, 681 89, 030, 943 674, 284, 723 
161, 651, 413 77, 166, 889 705, 104, 772 
138, 546, 088 34, 065, 758 596, 254, 520 
126, 010, 339 27, 368, 924 546, 055, 244 
165, 183, 839 76, 924,174 663, 147, 095 
145, 228, 245 63, 536, 992 575, 874, 718 


alIncludes beef, canned; be2f, cured—salted or pickled; beef, cured—other; beef, fresh; oils—oleo oil; 


oleomargarin; tallow. 
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Exports of selected domestic agricultural products, 1851-1910—Continued. 


Packing-house products. 


Year ending Beef and its 
panes Cattle. Cheese. Beef, : products— 
cured— Beef oils— | Beef (most- 
Beef, fresh. . total, asfaras 
salted or oleo oil. ly)—tallow. = tai 1 
pickled. scertainable 
in pounds. 
Number.| Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. 
190 ers 584, 239 | 16,562,451 | 81,088,098 | 268,054,227 | 209,658,075 97, 567, 156 732, 884, 572 
17 eeee eee 423,051 | 17,285,230 | 62,645,281 | 281,651,502 | 195,337,176 | 127,857,739 689, 752, 420 
1OOR eaeee bee 349,210 | 8,439,031 | 46,958,367 | 201,154,105 | 212,541,157 91, 397, 507 579, 303, 478 
itt Seen 207, 542 6,822,842 | 44, 494,210 122, 952, 671 179, 985, 246 53, 332, 767 418, 844, 332 
LOO Se ee 139,430 | 2,846,709 | 36,554, 266 75,729,666 | 126,091,675 29,379,992 | - 286, 295,874 
Average: a ee 
1851-1855. - 1205 1 Geb 25) DET 24s o18 S80 ou. n < e acc pe eeslae oncime me etree 7, 616, 872 32, 135, 752 
1856=186022|'* 319, 013) |. 9181 b50)| 2650455 4000 sks ee elo eaten eee 8, 762, 636 35, 708, 036 
1861-1865. . 6,.762)') 41, 8725 961! 28;'980; 000"|So 2 2. Sock cee tanceeeeees 45, 273, 460 74, 253, 460 
1866-1870. 2}5 22st 5.2 47,423: 602"| 21, 989, 873) | soc oe sense sla eee eee 24, 678, 343 46, 667,715 
1871-1875. . 39, 459 80, 318; S12) | Oly Seay ADO | eos os telnet alae 71, 279, 669 108, 563, 128 
1876-1880-..} 100,222 |119,606; 609 |. 39,354,143") -. <= .2-5-. 22 -t]e scence eee 92, 028, 575 186, 628, 870 
1881-1885..| 144,934 |120,013, 686 | 43, 760, 526 98, 644, 109 29, 995, 691 59, 842, 100 233, 766, 618 
1886-1890..} 193,271 | 88,303,514 | 59,337,129 | 117,523,099 39, 982,019 77, 454, 266 , 654, 333 
1891-1895..| 349,476 | 75,977,115 | 68,814,334 201, 225, 058 97, 429,375 68, 762, 848 520, 705, 954 
1896-1900..| 398,136 | 45,501,459 | 55,321,603 | 280,233,162 | 127,698, 472 81, 200, 961 600, 608, 198 
1901-1905..] 483,099 | 23,894,695 | 54,053,199 | 288,887,002 | 147,323,985 55, 812, 547 617, 287, 270 
1906-1910..| 340,694 | 10,391,253 | 54,348,044 | 189,908,434 | 184,722, 666 79, 907, 032 541, 416, 135 
Packing-house products—Continued. 
* Corn and 
Year end- Pork and its 
ing June Pork, Pork, aka) Pon products— Aree Convent 
30— cured— cured— maltedion laa total, as far as i to corn) 
bacon. hams. @ ickled z ascertainable : 
Pp z in pounds. 5 
Pounds Pounds. Pounds. Pounds. Pounds. Barrels. Bushels. 
Sa been eee se ER O27 S0a ike Sees keene 33,041,200 | 19,683, 082 70, 751, 584 28, 842 4,241, 299 
US 2 ae 3; (46 S16 oe oo ee wee 16, 676, 400 21, 281, 951 43, 705, 167 18, 411 3,351, 495 
BRS te sees IS BUC OA aloeeseeenerese 25,976,200 | 24, 435,014 68, 801, 241 45,075 3,123, 381 
NS542 Bo 8 GAC ESWC eT Saar wa SS 2 44,029,400 | 44, 450,154 134, 433, 027 15, 326 8, 798, 428 
ASSO oc eee 3851885980) |ceoceces eee 59,752,000 | 39,025, 492 136, 966, 481 33,959 8, 876, 417 
TDG es eee Al ARB OOD tc Scess Sere 56,279,000 | 37,582,271 135, 609, 363 74,287 | 11,466,708 
1 Gy ae AS, SGagnoo Leen e en eee 28,902,600 | 40,246,544 113, 012, 683 33, 201 8, 575, 334 
5 RL a eee 20) Ora ays. Ocoee oot es 31,975,000 | 33,022, 286 85, 951, 660 27,711 5, 716, 693 
1859s ee eee TA S9RO G94 Noh ecw te 41,148,400 | 28,362, 706 81, 500, 800 32,979 2, 755, 538 
TS6G ote 25 Be4 OLOi ie oon see 40,948,600 | 40,289, 519 107, 082, 729 78, 809 4,248,991 
= I ees ae DOS 26452674 ncssooeeb ose 31,297,400 | 47,908,911 129, 470, 578 112,523 | 11,491, 496 
TBG2 ns chee yA Fes Ber kaj peice SBS Ie 61, 820, 400 | 118,573, 307 321, 606, 493 66, 767 | 19,919,178 
1863. HOTS CUA, GOS), oe pentee Soe 65,570, 400 | 155, 336, 596 439, 150, 605 174,502 | 17,151,268 
1864. 110; 8865446 | 20 of oe5 oc kee 63, 519, 400 97,190, 765 271, 596, 611 183, 969 5,146, 122 
VSGb oe ate ce 4h) 05070345) 5 oc eee aoe 41,786,800 | 44, 480, 136 132, 319, 970 120, 317 3, 616, 653 
1S66ero sees BA sR (Min a ogee ee 30,056,788 | 30,110, 451 97, 756, 169 51,612 | 14, 465, 751 
TROT 5.hseos 20s|G48,. 220) line a ater cele cee 27,374, 877 45, 608, 031 98, 631, 134 29,577 16, 026, 947 
TRGB Eri ceten ASS 659064 2a. 2 cone 28,690,133 | 64, 555, 462 136, 904, 659 19,874 | 12,493,522 
S697 tae ae AS 228; UGS! | oe men aeons 24, 439, 832 41,887,545 115,.555, 642 |... eeetee ae A 4 
1PSY Kt eed es REE Oye Onl ebintcte ga eters 24,639,831 | 35,808,530 99, 416, 617 38, 157 2,140, 487 
it ya ee ee TASAAG SDA irs Meet 39,250,750 | 80,037,297 190, 734, 901 49,088 | 10,673,553 
LSD reraciae oe HO Sea, Lites sa barca cee wera e 57,169,518 | 199, 651, 660 503, 029, 321 36, 508 35, 727,010 
1873 LAUD EUR TOL +] a etxeemacee wee 64, 147, 461 | 230, 534, 207 690, 063, 405 241, 663 40, 154, 374 
Tia he se BEB pe: (6)5 anne eee SS 70, 482,379 | 205,527, 471 623, 415, 255 44,928 | 35,985,834 
S75 os es QAI pees, DA 9 | kicicen ee ele eS 56, 152, 331 | 166, 869, 393 473, 308, 273 276, 209 30, 025, 036 
1 Cy = ae Coa ey tans) Siowis= Aap oak: 54,195,118 | 168, 405, 839 550, 331, 129 64,472 | 50,910,532 
MS iifie once AGO W571 46) 5 i oe es 69, 671, 894 | 234, 741, 233 764, 470, 273 417, 065 72,652, 611 
IB (BS cicas oa Dory 4) OD |o wis cawece sue 71, 889, 255 | 342, 766, 254 | 1,007, 469, 860 101, 617 87,192,110 
STB sc eSete a CAGV GTO! oe cine alate ee 84, 401, 676 | 326, 658, 686 | 1,143, 309, 938 505,018 | 87,884,892 
1S80o Ss. coe Mode Moy LU) || aes oe ae 95,949, 780 | 374,979, 286 | 1,230, 702,175 407,911 | 99,572,329 
ASST occ 673, 274, 361 | 73,670,184 | 107,928,086 | 378,142, 496 | 1, 233,015,127 | 1,117,065 | 93,648, 147 
NSB2 cic neces 428, 481, 482 39, 545, 158 80, 447, 466 | 250, 367, 740 798, 841, 846 176, 704 ; y 
1883 . -| 294, 118, 759 46,139, 911 62,116, 302 | 224, 718, 474 627,093, 446 | - 313,921 41, 655, 653 
1 be CO Se 341,579,410 | 47,919,958 | 60,368,313 | 265,094, 719 715,142,817 | 105, 400 , 258, 606 
1885-228 345, 924, 217 54, 202, 902 71, 649, 365 | 283, 216, 339 755, 416,926 | 668,867 52, 876, 456 


a Subsequent to 1904, including shoulders. 
b Includes lard; pork, canned; pork, cure 


pork, fresh. 


d—bacon; pork, cured—hams; pork, cured—salted or pickled; 


~~ Sa 


=. 
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Exports of selected domestic agricultural products, 1851-1910—Continued. 


1901-1905 . 
1906-1910 . 


Year ending 
June 30— 


meow eeeee 


507, 919, 830 


416, 657,577 
452, 549,976 


425, 352, 187 
500, 399, 448 
650, 108, 933 


--| 562,651, 480 
-| 512, 153, 729 


456, 122, 741 


-| 383, 150, 624 


361, 210, 563 
250, 418, 699 
241, 189, 929 
244, 578, 674 
152, 163, 107 


25, 261, 321 
28, 880, 062 
113, 332, 028 
39, 018, 528 


262, 145, 738 | 


574, 524, 871 
416, 675, 646 
390, 884, 975 
456, 712, 223 


-| 530, 133, 155 


311, 704, 388 
249,912) 194 


Hops. 


260 
4,021,816 
-| 1,048, 515 


924, 538 
=| 458, 889 


Packing-house products—Continued. 


225, 846, 750 
196, 414, 412 


216, 571, 803 
227, 653, 232 
214, 183, 365 
194, 948, 864 
203, 458, 724 


194, 267, 949 
209, 481, 496 
221, 769, 634 
212, 170, 224 
146, 885, 385 


52, 295, 623 
53, 888, 432 
87,181, 903 
183, 346, 135 


211, 363, 198 
196, 914, 938 


Oils, veg- 
etable— 
cotton- 
seed oil. 


Pork, Pork andits | Apples, 

cured— - Pork— products— fresh. 
salted or lard. total, as far as 
pickled ascertainable 

;: in pounds. 

Pounds Pounds. Pounds. Barrels. Bushels. 
87,196,966 | 293, 728,019 800, 784, 530 744,539 | 64,829,617 
85, 869, 367 | 321,533, 746 827, 349, 998 591,868 | 41,368,584 
58, 836, 966 | 297,740, 007 732, 079, 843 489,570 | 25,360,869 
64,110, 845 | 318, 242,990 782, 601, 275 942,406.} 70,841,673 
79, 788,868 | 471,083,598 | 1,159, 642, 885 453,506 | 103, 418, 709 
81,317,364 | 498,343,927 | 1,179,565, 831 135,207 | 32,041,529 
80,336,481 | 460,045,776 | 1,125, 536, 392 938,743 | 76,602, 285 
52,459,722 | 365, 693, 501 893, 002, 196 408,014 | 47,121,894 
63,575, 881 | 447,566,867 | 1,015, 939, 543 78,580 | 66,489,529 
58, 266, 893 | 474,895, 274 | 1,092. 024, 847 818,711 | 28,585,405 
69, 498, 373 | 509,534,256 | 1,134,165, 823 360, 002 | 101,100,375 
66, 768,920 | 568,315,640 | 1,302,037, 734 | 1,503,981 | 178 417 
88, 133,078 | 709,344,045 | 1,659, 996, 202 605, 390 

137,197, 200 | 711, 259,851 | 1,678, 265, 645 380, 222 
133, 199, 683 | 661,813,663 | 1,538, 024, 466 526, 636 
138, 643,611 | 611,357,514 | 1,462,369, 849 883, 673 
115, 896,275 | 556, 840, 222 | 1,337,315, 909 459,719 
95, 287,374 | 490,755,821 | 1,042,119,570 | 1,656,129 
112, 224,861 | 561,302,643 | 1,146, 255,441 | 2,018, 262 
118, 887,189 | 610, 238,899 | 1, 220,031,970 | 1,499, 942 
141, 820,720 | 741,516,886 | 1,464,960, 356 | 1, 208,989 
166,427,409 | 627,559,660 | 1, 268,065,412 | 1,539, 267 
149, 505, 937 | 603,413,770 | 1, 237,210,760 | 1,049,545 
52, 354, 980 528, 722,933 | 1,053, 142, 056 896, 279 
40,031, 599 362, 927, 671 707,110, 062 922,078 

35, 895,040 | 29,775,139 90, 931, 500 28,323 
39,850,720 | 35,900,665 104, 631, 447 49,397 
52,798,880 | 92,697,943 258, 828, 851 131, 616 
27,040,292 | 43,594, 004 109,652,824 }........... 

57, 440,488 | 176,524,006 496, 110, 231 129,679 | 30,513,161 
75, 221,545 | 289,510, 260 939, 256, 675 299 217 | 79,642,495 
76, 500,906 | 280,307,954 825, 902, 032 476, 391 55, 755, 909 
75, 160, 602 | 340,465, 672 860, 491, 706 644,378 | 61,163,890 
67,191, 268 | 449,309,069 | 1,061, 213,762 475, 851 50, 168, 128 
98,959,451 | 632,053,491 | 1, 462,497,974 675, 246 | 176,470,359 

116, 187,862 | 566,099,020 | 1, 241,618,548 | 1,303,545 | 86,917,793 
110, 028, 129 | 572, 828, 184 | 1,146,097, 729 | 1,123,232 | 67,423, 892 
Rice and Wheat and 
rice bran, ipa Wheat Wheat wheat flour 
meal and | fined : flour. (converted 
polish. 5 to wheat). 
Pounds. Pounds. Bushels. Barrels. Bushels. 
63,354,000 | 3,251,369 1,026,725 } 2,202,335 12, 038, 400 
| 71,839,800 | 2,498,390 2,694,540 | 2,799,339 16, 691, 235 
40,624,200 | 5,827,331 3,890,141 | 2,920,918 18, 494, 731 
63,072,600 | 9,893,751 8,036,665 | 4,022,386 28,148,595 
| 39,421,600 | 11,160,945 798,884 | 1,204,540 6, 821, 584 
| 67,616,000 | 9,271,191 8,154,877 | 3,510,626 25, 708, 007 
68,322,800 | 5,338, 247 14,570,331 | 3,712,053 33, 130, 596 
| 58,122,200 | 7,201,120 8,926,196 | 3,512,169 26, 487, 041 
| 77,070,400 | 6,558,757 3,002,016 | 2,431,824 15, 161,136 
81,632,600 | 4,466,031 4,155,153 | 2,611,596 17, 213, 133 
| 43,512,400 | 6,511,134 31, 238,057 | 4,323, 756 52, 856, 837 

4,221,600 | 2,755,252] 37,289,572 | 4,882,033 61, 699, 737 

1,694,800 | 3,595,009 36,160,414 | 4,390,055 58, 110, 689 
| 2,176,800 | 2,328,483 23,681,712 | 3,557,347 41, 468, 447 
983, 1, 900, 002 9.937,876 | 2,641,298 23, 144, 366 
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Exports of selected domestic agricultural products, 1851-1910—Continued. 


Oils, veg- | Rice and 
Yearending | ops etable— | rice bran, ig oe ai 
June 30— 1s cotton- | meal and ned 
seed oil. polish. : z 

Pounds. Gallons Pounds Pounds. 
IS6652-0-ceee 349 O87 ee Sea. Ss 2,212,901 | 4,460,138 
TS67oeo0 2s ASOOLI603"| Sees so ee 1,394,007 | 8,130,175 
WEOBS toes a1 Boe) Oss aeoeeee =: -eee 3,079,043 | 2,218,150 
1S69%, 225-25. a2 115260; 555: |Sataese. -. ae 2, 232,833 | 3,167,523 
1870 seer 1G ;B56s 231 sec oak. Se 2) 133,014 | 4,427,576 
(ey il? eee eee S273; Oba se Se ase = 2 Be 445,842 | 3,841,078 
The eee ae 3, 061, 244 547,165 403,835 | 4,478,492 
US7Bit. fees. sats 1, 795, 437 709, 576 276,637 | 10,083, 363 
iby eee ae 117, 358 782, 067 558, 922 | 10, 132, 911 
ASTDek Le. 3, 066, 703 417, 387 277, 337 | 24,152, 388 
1S(G6e see eee 9,191, 589 281, 054 439,991 | 51,863,691 
UST. Ssss oe 9,581,108 | 1,705,422} 1,306,982 | 39,751,324 
1S7Se). 22 -- see 18, 458,782 | 4,992,349 631,105 | 44,093,092 
2 YR eR eae 2 5, 458, 159 5, 352, 530 740,136 | 72,352,964 
TS8O cy. 223-53 9,739,566 | 6,997,796 183,534 | 30,142, 004 
ASBU se, Sat se "8,990,655 | 3,444,084 150,451 | 22, 252, 833 
WSS 2. se >~5 foe 5, 867, 363 713, 549 143, 289 | 13,814, 005 
U3 5 Sipe cease. 7, 817, 228 415, 611 136,143 | 28,542,115 
NSSAe oe otal 13, 516, 643 3, 605, 946 163,519 | 76,122,813 
ASSioy Sis. oe 7,055,289 | 6,364, 279 663, 502 |/252, 740, 427 
ASSGEE 52-528 13,665,661 | 6,240,139 | 1,700,576 |164,429, 490 
1k See Se 260, 721 4,067,138 | 4,126,630 |190, 804, 677 
TRS a2 ep. 6,793,818 | 4,458,597 | 1,858,735 | 34,646, 157 
1889). so cecc == 12,589,262 | 2,690,700 | 2,890,027 | 14, 259, 414 
TSW PSF 5 52S 7,540, 854 | 13,384,385 | 3,681,979 | 27,225, 469 
Tt eee 8,736,080 | 11,003,160 | 3,490,895 |108, 433, 474 
ROPE se one 12, 604, 686 | 13,859, 278 | 10,256,796 | 14, 850, 391 
1S93ec. sees s 11,367,030 | 9,462,074 | 13,711,798 | 20,746,327 
18942 eee 17,472,975 | 14,958,309 | 10, 766, 249 | 15, 468, 496 
iL eee eee 17,523,388 | 21,187,728 | 1,623,336 | 9,529,008 
AROG =: S.< = =-8e 16, 765, 254 | 19,445,848 | 15,031,554 | 9,402,524 
HOT. J 92 =< = 11, 426, 241 | 27,198,882 | 3,905,754 | 8,305,219 
T8982». Se Ses 17, 161, 669 | 40,230,784 | 6,200,987 , 508, 290 
1899)... 35 < 548 21,145,512 | 50,627,219 | 15,334,689 | 9,865,347 
TOOO Reset eee 12, 639, 474 | 46,902,390 | 41,066,417 | 22,514,603 
14, 963,676 | 49,356,741 | 25,527,846 | 8,874,860 
10,715,151 | 33,042,848 | 29,591,274 | 7,572,452 

7,794, 705 | 35,642,994 | 19, 750,448 | 10,520, 156 
10, 985, 988 | 29,013, 743 | 29,121,763 | 15, 418, 537 
14, 858, 612 | 51,535,580 |113, 282, 760 | 18,348,077 
13, 026, 904 | 43, 793,519 | 38,142,103 | 22,175, 846 

16, 809, 534 | 41,880,304 | 30,174,371 | 21, 237,603 

..-| 22,920,480 | 41,019,991 | 28,444,415 | 25,510,643 

--| 10,446, 884 | 51,087,329 ; 20,511,429 | 79,946, 297 
10, 589, 254 | 29, 860, 667 26,779,188 |125, 507, 022 

Average: 

1851-1855 . Cee pL Ng Ete na Sites 55,662,440 | 6,526,357 
1856-1860 - 658,680) | --ac sees ent 70, 552,800 | 6,567,069 
1861-1865 .| 6,416,500 |.....--..--. 10,517,760 | 3,417,976 
1866-1870 .| 5,901,883 |........-.-- 2,210,360 | 4,480,712 
TSTI=187 brs peer eo2c819 Non aiseens= 392,515 | 10,537, 646 
1876-1880 .| 10,485,841 | 3,865,830 660,350 | 47,640,615 
1881-1885 .| 8,649,436 | 2,908,694 251,381 | 78,694, 439 
1886-1890 .| 8,170,063 | 6,168,192 | 2,851,589 | 86, 273,041 
1891-1895 .| 13,540,832 | 14,094,110 | 7,969,815 | 33,805,539 
1896-1900 .| 15,827,630 | 36,881,025 | 16,307,880 | 11,319,197 
1901-1905 .| 11,863,626 | 39,718,381 | 43,454,818 | 12,146,816 
1906-1910 .| 14,758,611 | 41,528,362 | 28,810,301 | 54,875, 482 


Wheat. 


Bushels. 
5, 579, 103 
6, 146, 411 

15, 940, 899 

17,557, 836 

36,584, 115 


34, 304, 906 
26, 423, 080 
39, 204; 285 
71, 039, 928 
53, 047, 177 


55,073, 122 
40, 325,611 
72, 404; 961 
122) 353; 936 
153, 252, 795 


150, 565,477 
95,271, 802 
106, 385, 828 
70,349,012 
84, 653, 714 


57, 759, 209 
101,971, 949 
65, 789, 261 
46, 414, 129 
54, 387, 767 


55,131, 948 
157, 280, 351 
117, 121, 109 

88, 415, 230 

76, 102, 704 


60, 650, 080 
79, 562, 030 
148, 231, 261 
139, 432, 815 
101, 950, 389 


132, 060, 667 
154, 856, 102 
114, 181, 420 
44, 230, 169 

4, 394, 402 


34, 973, 291 
76,569, 423 
100, 371, 057 
66, 923, 244 
46, 679, 876 


3, 289, 391 
7, 761, 715 
27, 661, 526 
16, 361, 673 
44, 803, 875 


88, 682, 085 
101, 445, 167 
65, 264, 463 
98, 810, 268 
105, 965, 313 


89, 944, 552 
65, 103, 378 


Wheat 
flour. 


Barrels. 

2,183, 050 
1,300, 106 
2,076, 423 
2,431, 873 


2 


3, 841 


SSaR 


~ 


ee SeeRs ssees 
SIA St Com Doe 

on _ oS 
SEE BESe 


29, 714 


—. 


Oo Hwww wPnwnww ww 


8 


9 


‘i 
or 
S 
to 
3 


8,179, 241 
11,518, 449 
11) 963,574 

9) 374, 803 
12, 231, 711 


11, 344, 304 
15,196, 769 
16,620,339 
16,859, 533 
15, 268, 892 


14, 620, 864 
14) 569, 545 
15,349, 943 
18, 485, 690 
18,699, 194 


18, 650, 979 
17, 759, 203 
19, 716, 484 
16, 999, 432 

8, 826, 335 


13, 919, 048 


16, 345, 047 


16, 390, 487 
12, 598, 622 


Wheat and 

wheat flour 
(converted 
to wheat). 


Bushels. 
16, 494, 353 
12, 646, 941 
26, 323, 014 
29,717, 201 
53, 900, 780 


52,574,111 
38, 995, 755 
52,014,715 
91,510, 398 
72; 912) 817 


180, 304, 181 


186, 321, 514 
121, 892, 389 
147, 811, 316 
111,534, 182 
132, 570, 366 


109; 430; 467 


106, 181, 316 
225, 665, 811 
191, 912, 635 
164, 283 129 
144, 812, 718 


126, 443, 968 
145, 124) 972 
217) 306, 005 
222’ 618, 420 
186, 096, 762 


215, 990, 073 
234) 772, 516 
202, 905, 598 
120, 727,613 
44’ 112,910 


61, 601, 560 


110, 948, 586 
140, 025, 953 
113, 205, 463 
166, 571, 122 
179, 518, 025 


163, 701, 742 
121,797,177 


— 


IMPORTS OF SELECTED AGRICULTURAL PRODUCTS. 


Imports of selected agricultural products, 1851-1910. 
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[Compiled from reports of Foreign Commerce and Navigation of the United States. Where figures are 


lacking, either there were no imports or they were not separately classified for publication. 


“Silk”? 


includes, prior to 1881, only ‘Silk, raw or as reeled from the cocoon;”? in 1881 and 1882 are included this 
item and “Silk waste;” after 1882, both these items and “Silk cocoons.” 
late”’ are omitted in 1860, 1861, and in 1872 to 1881, small quantities of chocolate, the official returns for 


which were given only in value. 


From “Cocoa and choco- 


“Jute and jute butts”’ includes in 1858 and 1859 an unknown quantity 


of “Sisal grass, coir, etc.,”’ and in 1865-1868 an unknown quantity of “Hemp.” Cattle hides are included 


in “ Hides and skins other than cattle and goat”’ in 1895-1897. 


Olive oil for table use includes in 1862-1864 


and 1885-1905 all olive oil. Sisal grass includes in 1884-1890 “Other vegetable susbtances.” Hemp 
includes in 1885-1888 all substitutes for hemp.] : 
Year ending | Chees Silk Wool. | Almonds. | At80ls or | Chocolate, | Cott 
June 30— st . . onds. | wine lees. } © total. < eUCe: 
Pounds Pounds Pounds Pounds Pounds. Pounds. Pounds. 
io GOs haus || 2252-2 32,607,315 | 2,854,804 |............ 2,198,609 | 152,519,743 
Ue ee OLE ES 9 0 ae See 18,333,218 | 1,564,703 |............ 1,372, 341 193, 906, 353 
ME ani we a Oy eee a AL GIS 0Sb i 45721; 2500 oe ee cence 3,453,268 | 199, 408,045 
SBpOL EK. op Sc e: G2) 417o Sst 2 ee 20,282, 635'| 2,187,934 |. ........... 3,162,072 | 162,255,993 
LU EE - ae ee ACYL Gl ee <ae ae 1S, O145 402017 S576; 250) [Cee 2 2: ee 2,427,707 191, 478, 657 
TRB << n2t ~~. Ipod, aie Nee. bck en 16,280,947 | 5,113,897 |-...:....... 2,017,471 | 235,865, 268 
ily SS as 1,800; 252) 152. 55...258 17,750,156 | 2,845,594 |............ 2,044,637 | 240,676, 227 
Tae es 1,680; 066) [822.62 4 2 oe a on ee DBO atu [ee oes. nee 1,810,449 | 189,211,300 
CT a eae TET CP 1 Bee soos Saar ee, ee By4 30; 210]. ca ee 5,067,369 | 264, 436,534 
ae MPADI AGI feccosee soe Pa es Sees 5Se D879; 0143/8 Stee neces 3,186,721 | 202, 144, 733 
RBRRAGES os. 22.:: JEU UR Ts fe Seielae e See ee 2, 886, 698 976,072 | 3,210, 291 184, 706, 655 
ee SLOG vet nas © 220)| 5 aes SNe 918, 360 866,404 | 3,541,364 | 122,799, 311 
Ue ae OOVE Th eS eee ee ae ee 1, 726, 281 1,007,585 | 2,055,198 80, 461, 614 
DOME nes ia s.3 = 836, 127 4075985.) 0. <2 =25-s02 3, 964, 875 1,597,790 | 2,940,571 131, 622, 782 
ee LES ele) |e a A =! | 1,229,112 | 1,297,962} 1,177,594 | 106, 463, 062 
Joe SE BOT SO Se - Seregctece 4,571,687 | 2,004,996 | 2,550,978} 181,413,192 
UG? Ae nee 1, 738, 657 ys il eee See es 4,315,819 1,876,731 | 3,387,890 187, 236, 580 
ABOR Foe cn$ Safes 2,997,944 LL EE Us ee eee 1,461,007 | 1,822,498 | 3,211,976 | 248,983,900 
Vii ay a SS 720, 045 OOS 10; OAR Lo 2,346,978 | 3,826,905 | 254, 160,993 
emreriet oe. |c.-t....'... BBR GRO ee ok ics Sal Beat 2,591,472 | 3,640,845 | 235, 256,574 
Cys ae SS re A TOD 2S Woo 2h ratte sae a oes 3,164,965 | 3,445,453 | 317,992,048 
TOLD ee ae 1068, 800 Mion. Bot eal) cok, ee Soe 4,942,601 | 4,917,809 | 298,805,946 
Un 2 ee oe 1,159,420 | 85,496,049 |...........- 4,007,779 | 5,734,356 | 293,297,271 
Oi Ae, 2 ee 794, 837 43080 GAR 33s S33 OS 3, 246,376 | 3,661,992 | 285,171,512 
Thon ok ae eee See L101; 681 |9 b4s01- epi eeek ie 5,512,808 | 5,257,255 | 317,970, 665 
Ui Se eS A 1,354, 991 44, 642,836 |............ 7,047,802 | 4,715,406 | 339,789, 246 
Jl Se See 1,186,170 APRIL AOE Neon easee wc 9,025,542 | 4,694,215 331, 639, 723 
(ioc 2) Ee Se Ree 1, 182, 750 AB ASO OTS Wi ccn coe. ote, 10, 257,909 | 4,780,339 | 309,882,540 
wo Lee oe Sr 1,889, 776 Guilt i) ae eee ae 14,011,764 | 5,827,027 77, 848, 473 
Tats So Sl a 2/562) 236.1) SOR NS 74g |e oko 14, 445,534 | 7,508,130} 446,850, 727 
USE eS) eee 2,790, 413 55, 964, 236 j...........- 14,275,530 | 8,767,728 | .455, 189, 534 
Uo ee eee 3, 221, 269 G7, BG 744) 8 eee 18, 320, 366 | 11,091,123 | 459,922,768 
UDO Se 4,731, 106 10; 570; 4738: |e... 25.055 16,112,427 | 9,437,791 | 515,878,515 
Be sss. - 6, 243, 014 4, 284, 888 78, 350, 651 3,828,104 | 19,591,039 | 12,739,871 534, 785, 542 
Beso ss5<--3- 6, 247,560 | 4,308,908 70,596,170 | 4,732,269 | 17,694,336 | 10,868,497 | 572,599,552 
Lo 6,309,124 | 6,818,060 | 129,084,958 | 5,822,733 | 16,041,666 | 13,703,583 | 564,707,533 
Ls 6) Se eee 6,592,192 | 6,028,091 114,038,030 | 5,482,363 | 22,024,768 | 13,005,327 | 526,109,170 
Ul 8,750,185 | 6,370,322 | 113,558,753 | 5,747,957 | 17,226,491 | 17,502,929 | 423,645,794 
ee 8,207,026 | 6,645,124 | 126,487,729 | 5,545,400 | 21,429,434 | 17,929,076 | 578,397,454 
es 9,263,573 | 7,510,440 | 105,431,285 | 5,715,858 | 24,908,054 | 19,894,130 | 499, 159,120 
6, 266,629 | 129,303,648 | 6,812,061 | 21,579,102 | 23,278,785 | 519,528, 432 
8,834, 049 148,670,652 | 7,629,392 | 24,813,171 | 23,712, 261 640, 210, 788 
8,497,477 172,433,838 | 6,679,147 | 28,770,810 | 26,459,880 | 563,469,068 
¢ 5, 902, 485 55,152,585 | 7,436,784 | 22,373,180 | 19,899,393 | 550, 934, 337 
Te ae 10,276,293 | 9,316,460 | 206,033,906 | 7,903,375 | 27,911,122 | 31,638,261 | 652,208,975 
OO 10,728,397 | 9,363,987 |} 230,911,473 | 7,789,681 | 28,481,665 | 25,666,373 | 580,597,915 
eee 12,319,122 | 7,993,444 | 350,852,026 | 9,644,338 | 23,457,576 | 34,370,048 | 737,645,670 
i Ae 10,012,188 | 12,087,951 132,795,202 | 5,746,362 | 19,202,629 | 27,525,513 | 870,514,455 
PS eee os 11,826,175 | 11, 250,383 76, 736,209 | 9,957,427 | 23,300,762 | 37,563,098 | 831,827,063 
i ae 13, 455,990 | 13,073,718 | 155,928,455 | 6,317,633 | 27,339,489 | 43,968,252 | 787,991,911 
HON lee os 2 5 3 15,329,099 | 10,405,555 | 103,583,505 | 5,140,232 | 28,598,781 | 47,620,204 | 854,871,310 
Ms eres wesw 17,067,714 | 14,234,826 | 166,576,966 | 9,868,982 | 29,276,148 | 52,878,587 |1,091,004, 252 
CS 20,671,384 | 15,270,859 | 177,137,796 | 8,142,164 | 29,966,557 | 65,046,884 | 915,086,380 
ee 22,707,103 | 16,722,709 | 173,742,834 | 9,838,852 | 24,571,730 | 75,070,746 | 995,043,284 
ie ea 23,095,705 | 22,357,307 | 249,135,746 | 11,745,081 |! 26,281,931 | 77,383,024 11,047, 792, 984 
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ri Cocoa and 
Year ending = Argols or 
june 20= Cheese. Silk. Wool. Almonds. | Wine lees. cheeolate 
Pounds Pounds. Pounds. Pounds. Pounds. Pounds. 
1906255 2 -eGeae 27, 286,866 | 17,352,021 | 201,688,668 | 15,009,326 | 28,140,835 | 84,127,627 | 851,668, 933 
AGOT. oo oe sS 25552 33,848,766 | 18,743,904 | 203,847,545 | 14,233,613 30,540, 893 97,059,513 
AGOSISE Hoes seaes 32,530,830 | 16,662,132 | 125,980,524 | 17,144,968 26,738,834 | 86, 604, 684 
BOOS sce wontons 35, 548, 143 | 25,187,957 | 266, 409,304 | 11, 029} 421 , 32) 115, 646 132, 660, 931 |1, 049, 868, 768 
AOL Soc nee cee 40, 817,524 | 23,457,223 | 263,928, 232 18, 556, 356 | 28) 182’ 956 |111, 070, 834 
Average: 
1851-1855. . 897809 asc ocho: 22,332,721 | 3,008,988 |......--...- 2,522,799 | 179,913,758 
T856—-1860-2|° ASASO 48a kor se salt ee cee cee 3, 696; 531 oes cess tekes 2,825,329 | 226, 466, 812 
1861-1865. . SLOSGR2 aes oe ee eta. Meee ee 2,145,065 | 1,149,163 | 2,585,004 125, 210, 685 
1866-1870 3-25 ji doen x STDS EOS fo Ggn! sees tocol eeraeess 2,128,535 ] 3,323,719 221, s 248 
AS7I~1875 asec asses tS O44 5006 APs Ss Sas atl iocronsteiateenare 4,174,906 | 4,603,373 647, 488 
J876-188022 5. oo. eee ss 1, 635, 185 60,480,002 |...........- 10,957,710 | 5,505,023 | 361,202,142 — 
[881-1885 Ss Sebo eew ce 3, 867, 317 68; 669, 65604) 225 sce oe 17,198,740 ; 10,581,002 | 507,675, 182 
1886-1890. .| 7,824,420 | 6,674,407 | 117,720,151 | 5,662,862 | 20,326,083 | 16,407,009 | 518,403,814 
1891-1895. .| 9,276,799 | 7,763,420 | 142,318,926 | 7,292,152 | 25,089,477 | 24,997,716 | 585,270,320 
1896-1900. .| 11, 668,374 10, 753, 897 | 189,444,673 | 7,891,088 | 24,356,424 | 33,818,657 | 761,715,403 
1901-1905. .| 19,774,201 | 15,798.251 | 174,035,369 | 8,947,062 } 27,739,029 | 63,599,889 | 980,759, 642 
1906-1910. .| 34,006,426 | 20,280,647 | 212,370,855 | 15,194.7387 | 29,143,833 ee 304,598 | 929,793,749 
Year ending June 30—| Flax Hem Hops Jute and | 7 icorice root.| Manila. | Molasses 
8 as Pp. P jute butts. g : : 
H Gallons. 
36, 376, 772 
32,795, 610 
31, 886, 100 
27,759, 463 
26, 385, 593 
23, 617, 674 
32,705, 844 
24, 566, 357 
32, 818, 146 
HRGOS Sot = neces eke |beema eases D274 Ve cusses see 23, 279 2,561; 964 los eoenece , 922, 633 
1 Depo bee cas Sense es ome ere 2 DAL ec oneine skies 13, 203 1, 539, 882 6,366 | 29,941,397 
1862: Sue) 2 ey. cee 693 2 PIS Nc as eee 2,004 460, 632 10,329 | 25,157, 280 
LES Gar Paeee ae = Seek a 1,594 132) |e eee 2,592 1,173, 034 13,961 | 30,854, 264 
ASGAS Bee... eatee tes make 1, 650 A Ue fs om eee eee 2, 498 4,715, 628 16,735 | 33,571, 230 
ABO0 Soo outa oa ee [eee etiser 1, 627 3, 837 2, 990 793, 197 13, 948 , 445, 
TS GG cisecok a ek een neoe ee ooaeceee cee 1, 696, 681 5, 980 2, 296, 970 22,856 | 45, 285, 983 
1SGU 8,5. ee ee ee 1,571 3, 193 865, 016 7, 809 3, 034, 255 15,273 | 56,123,079 
PRES). 52 5. beet eee eke eee ea eee ee 3, 585, 843 3,690 2,183, 376 17,390 | 56,408, 435 
53, 304, 030 
Z 56, 373, 537 
, 
44, 401, 359 
45, 214, 403 
43, 533, 909 
47, 189, 837 
49, 112, 255 
39, 026, 200 
--| 30,327,825 
27,577, 542 
x 38, 460, 347 
38, 120, 880 
28, 708, 221 
GRD a2, ee eae eh 5,563 36, 679 955, 854 , 268, 830 
SAS. 20% <b Sees cn 5,748 29,063 | 2,122,589 33, 228, 276 
MSS4i Se bt eo ae 5, 086 25, 925 701, 104 64, 389 39, 056, 653 |.........- 34, 128, 640 
LSB5.28 2 oteeat ee ce. 6, 435 32,463 | 1,642,086 98, 343 406; 008) Fess 31, 392, 893 
PR SG 2S oR sere eeee 5, 557 28,655 | 2,672,762 83, 054 68; bSl, 962 |. 22 Seeceree 39, 079, 808 
NSU Se wc ee eeals ode 7,140 32,739 | 18,538, 049 88,514 79, 608, 835 |........-- 38, 007, 700 
he ee ee eo ae 5, 691 47,947 | 5,585, 033 115, 163 49; 16751783) encneeeee 
SRO sy oc Pk eee 7,896 55,835 | 4,176, 158 88, 655 67, OGS;G00s) 2m saree 27, 024, 551 
ROO meats oe fgets oe 8, 048 36,591 | 6,539, 516 90, 399 55, 229,348} ow. .e oe 31, 497, 243 
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] | | 
Year ending June 30—| Flax. Hemp. Hops. / aete aud Licorice root.| Manila. | Molasses. 
| jute butts. 
| | 
Tons. Pounds. Tons. Pounds. Tons. Gallons. 
11, 484 4,019, 603 141,704 55, 307, 911 35, 331 20, 604, 463 
5,187 2,506, 224 88, 624 98, 659, 583 44,574 22, 448, 209 
4,817 | 2,691, 244 82, 231 93, 002, 250 59,439 | 15,490, 679 
1,635 828, 022 50, 037 70, 158, 301 35,233 | 19,670, 663 
6,954 | 3,133, 664 110, 671 83, 281, 275 50, 27: 15, 075, 879 
8,450 | 2,772,045 88, 992 87,123, 461 47,244 4, 687, 664 
5,120 | 3,017,821 68, 550 62, 370, 337 46, 260 3,702, 471 
4,017 | 2,375,922 112, 306 70, 1386, 591 50, 270 3, 603, 547 
3, 941 1,319,319 83, 161 98, 432,319 53,195 5, 821, 556 
3,400 | 2,589,725 102, 693 106, 333, 199 42,624 7,025, 068 
4,057 | 2,606,708 103,140 | 100,105, 654 43,735 | 11,453,156 
6,054 | 2,805, 293 128,963 | 109,077,323 56, 453 14, 391, 215 
4,919 | 6,012,510 79,703 |~ 88,580,611 61,648 | 17,240,399 
5,871 2,758, 163 96, 735 89, 463, 182 65,666 | 18,828,530 
3,987 | 4,339,379 98, 215 108, 443, 892 61,562 | 19,477,885 
5,317 | 10,113, 989 103, 945 : 102, 151, 969 58,738 | 16,021,076 
8,718 | 6,211,893 104,489 | 66,115, 863 54,513 | 24,630,935 
6,213 | 8,493, 265 107,533 109, 355, 720 52,467 | 18,882,756 
5, 208 7, 386, 574 156, 685 97,742,776 61, 902 22,092, 696 
6,423 | 3,200,5 68,155 | 82,207, 496 93,253 | 31,292,165 
1, 886 | 2, 847 11,132 | 31,040,708 
A aes 7 Me ea ee , : 
ip a aa 15,380 | 1, 144, 852 |..... coer 28, 926, 131 
(RS v6) en ape See 4,057 | 1,736, 475 12,268 | 31,194,015 
pee pase ene 30; S05 fo tse... cl acedtceeenaly ey eee 
ys pay |v lien Re ee Sea LU Th, Be Seg, ~ UY [ae ees ae 45, 890, 353 
19) 645) tee eee 60, 844 ee eee te asalcanesamess 34, 702, 559 
31,235 | 1,183,775 boos Fe if gs | Es Se ee (ees ee 32, 945, 372 
40,353 7,502,304 93,157 59, 920, 182 |.......... 34, 238, 368 
6,015 | 2,635,751 94,653 80, 081, 864 44,971 18, 657,979 
4, 986 2, 414, 966 91,140 | 84,879,181 47,919 4, 968, 061 
4,978 3,704,411 101,351 | 99,134,132 57,813 16, 278, 237 
6,376 | 7,081, 256 108,161 | 91,514,765 64,175 | 22,583,926 
| 
Rice, and 
Year end- | Olive oil : rice flour 
ing June | for table oe Potatoes. | rice meal, Sisal grass. Hide joot ae Tea. 
30— use. i and broken ; 
| rice. 
Pounds.| Bushels. | Pounds Tons. Pounds. Pounds. 
40,885 ra Gt Bs een 380, 402, 289 17,461,114 
42,123 Fic f.~.=, 1a) ar es ee (Sin ene ees, 457,511,093 29° 437, 206 
131,370 US SI 0 OR CRN [Cer pes 464, 392° 286 22° 721° 745 
108,178 DOG NAY) | oo ane pe ccc acm pe seas cee 455, 928, 585 94° 417, 712 
111, 229 516, 241 Sos ap ripe (RE rae Sore 473, 809, 847 25, 333, 097 
157,814 eas 7! | lee oe eee S| (Se, mae ae hae 545, 226, 430 22, 889, 850 
131,14 Ss eee |e eee oe he ee a es 776, 984, 262 20, 367, 824 
pRB INR ee eS 5 ie Pepe eens! ee See ak 519, 200, 387 32,995, 021 
CAS 5 RR eS) ine ep eh SE CRS ER Le 655, 846, 362 29, 268, 757 
AG hake rfl ES eee le LE — ee (fee eet 8 694, 838, 197 31, 696, 657 
109, 536 ~ 753,511 | ae eee ALS ea es 809,749, 958 26, 419, 956 
| 194, 844 837,223 | 56,861,317 287 557, 139, 529 24, 795, 983 
-| 62,618 327,315 | 61,196,740 567 522, 122, 085 29,761, 037 
: 93,114 4,497 99,691, 447 1,021 632, 230, 247 37,229,176 
110, 790 10,955 | - 60,407,756 332 651, 638,818 19, 568, 318 
181, 585 78,194 76, 209, 397 870 | 1,000. 055,024 42,992,738 
1867 135, 305 198, 265 44, 782, 223 864 849, 054, 006 39, 892, 658 
1868 183, 263 209, 555° 59, 140, 707 1, 661 1,121,189, 415 37,843, 612- 
157, 182 138, — $3,060, 498 bon 2s osc aoe 1, 247 , 833, 430 43, Paes a 
SAIGE SHS: . 159,397 | 254, 609 75, 33 43123; 930) [ocean eee ; 196, 773, 569 47, 408, 48 
| 
ARPS - 142,243 | 315,121 458, 758 G84655; 827. = =< os 1, 277, 473, 653 51,364, 919 
1: 196,364 | 416,864 96, 259 v4, 642 (Gol eee eee Y 1, 509, 185, 674 63,811,003 
[oe 182,818 | 319,134 346, 840 Coy Gigs iy eS eaeeee 1, 568, 304, 592 64,815, 136 
Ute ee 139,241 | 395,909 549, 073 DOr CEG oe. pee 1,701, 297, 869 55,811, 605 
oe 176,119 | 305,136 188,757 59, 414) 749 [Res ee 1, 797, 509, 990 64, 856, 899 
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Rice, and 
Year end- | Olive oil, Onna rice flour, E 
ing June for table ede » | Potatoes. | rice meal, | Sisal grass. 
30— use. : and broken 
rice. 
Gallons. | Pounds. | Bushels. Pounds. Tons 
178,232 | 388,311 92,148 Ti DO1 852 ses secs eee 
194,069 | 349,223 | 3,205,555 64,013,064 Sens Lee ee 
217,017 | 430,950 528, 584 47, 489, BIS eons dae ee 
192,326 | 405,957 | 2,624,149 75, 824° OOS Mee ans sack oats 
264, 762 533, 451 721, 868 5, OUG; 200 seca. ca see 
224,362 | 318,700 | 2,170,372 68789; 400 ee eens ao 
264,838 | 370,249 | 8,789,860 i ic do ll Gees 
257,375 | 457,499 | 2,362,362 96 (G73 O80i |b rence 
ae pEeeeerat 326, 539 425,408 | 106, 630, 523 32, 082 
493,928 | 334,169 658,633 | 119,074,577 36, 897 
634,354 | 471,276 | 1,937,416 97, 562, 353 35, 300 
744,766 | 568,263 | 1,432,490 | 103,950,359 36, 355 
654,162 | 477,020} 8,259,538} 155,623, 501 36, 401 
893,338 | 391, 563 883,380} 186,376, 560 38, 542 
893,984 | 473,095 | 3,415,578) 124,029,171 50, 858 
605,509 | 466,554 | 5,401,912 | 214,363, 582 39, 213 
706, 486 587, 118 186, 871 148, 103, 688 48,020 
686,852 | 615,957 | 4,317,021 | 147,483,828 54, 431 
757, 478 716, 881 3,002, 578 142,161,817 48, 468 
775,046 | 358,455 | 1,341,533 | 219,564,320 47,596 
942,598 | 365,514 175,240 | 146,724, 607 52,130 
928, 567 |1,072, 914 246,178 | 197,816, 134 63, 266 
736,877 | 123,845 | 1,171,378 | 190,285,315 69, 322 
930, 042 513, 499 530, 420 204, 177, 293 71,898 
967,702 | 544,938 155,861 | 116,679,891 76, 921 
983,059 | 583,208 371,911 | 117,199,710 70, 076 
O02 seco oe 1,339,097 | 534,189 | 7,656,162 | 157,658,894 89, 583 
HOQS Rees con 1, 494, 132 516, 570 358, 505 169, 656, 284 87,025 
1) See 1,713, 590 573,055 | 3,166, 581 154, 221,772 109, 214 
HOOH mse sb oee 1,923,174 | 594,680 181,199 | 106,483,515 100, 301 
HIOG Es = 2s 2,447,131 | 469,387 | 1,948,160 | 166,547,957 98, 037 
WOOT mace sae 3,449, 517 565, 252 176, 917 209, 603, 180 99, 061 
AQOS SES 52 3,799,112 | 285,845 403,952 | 212,783,392 103, 994 
1909S eo trece 4,129, 454 517, 388 8, 383, 966 222, 900, 422 91,451 
LOLO ee oo 3, 702,210 449, 239 353, 208 225, 400, 545 99, 966 
Average: 
1851-1855 . 86, 757 359, 373 
1856-1860 . |. ES DS 4 Oilers, a peteeee nen lees 
TSGLUS6 a aes See 114,180 386, 700 g 
1866-1870 - 175, 745 182, 389 139, 964 55, 264, 291 
1871-1875 . 167,357 | 350, 433 327, 937 Wh, 145. 220 ale ae maeeee ce 
1876-1880 . 209, 281 421,578 1, 434, 461 Gay ION 94d es Joos emote 
TSST=TR85 al yece comereee 361,431 | 2,881,327 94° 106,086) |>. onctoccss 
1886-1890 . 764, 121 476, 243 3,185, 680 133, 508, 389 39, 491 
1891-1895 . 706, 274 548, 993 2,849, 983 174, 335, 447 47, 546 
1896-1900 . 901,157 | 524,142 455,815 | 171,136, 648 66, 707 
1901-1905 .| 1,490,610 | 560,340 |} 2,346,872 | 141,044,035 91, 240 
1906-1910 .| 3,505,485 | 457,422 | 2,253,241 | 207,447,099 98, 502 


4’ 094,545, 936 


Sugar, raw 
and refined. 


Pounds. 
1, 493, 977, 472 
1, 654, 556, 831 
1, 537, 451, 934 
1, 834, 365, 836 
1, 829, 301, 684 


1, 946, 865, 165 
1, 990, 449, 609 
2) 137,819, 123 
2) 756, 416, 896 
2) 717, 884, 653 


2, 689, 881, 765 
3, 136, 443, 240 
2; 700, 284, 282 
2; 762, 202, 967 
2, 934, 011, 560 


3, 483, 477, 222 
3, 556, 509, 165 
3, 766, 445, 347 
4,345, 193, 881 
3, 574, 510,454 


3, 896, 338, 557 
4,918, 905,733 
2, 689, 920, 851 
3, 980, 250, 769 
4,018, 086, 530 


3, 975, 005, 840 
081, 915, 875 
216, 108, 106 
700, 623, 613 
; 680, 932, 998 


3 
4 
3 
3 
3, 979, 331, 430 


3,371, 997, 112 
4,189, 421, 018 


446, 408, 820 
638, 419, 128 
634, 576, 127 
1, 082, 981, 089 
1, 570, 754, 356 


1, 669, 930, 751 
2,309, 887, 089 
2,844, 564, 763 
3, 745, 227,214 
3,900, 700, 488 


3, 720, 917, 286 
4, 005, 427, 094 


Pounds. 
62, 887, 153 
58, 347,112 
65, 366, 704 
60, 194, 673 
72, 162, 936 


81, 843, 988 
78, 769, 060 
73,479, 164 
67, 665, 910° 
72, 104, 956 


81, 887, 998 
ae 831, 221 


93, 518, 717 
97, » 253, 458 


93, 998, 372 
113) 347,175 
71,957,715 
* 089; 899 
84) 845, 107 


89, 806, 453 
75,579, 125 
108, 574, 905 
112) 905) 541 
102,706, 599 


93, 621,750 
‘368, 490 
94, 149, 564 
114, 916, 520 


85, 626, 370 


23,874,175 
27, 443, 622 
27, 854, 894 
42, 378, 369 
60, 131, 912 


63,791, 716 
74,772, 616 


97,914, 525 
94, 936, 539 
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hea Beeswax.| Onions. inlet Raisins. Currants. Dates Figs. 
Pounds. Bushels Pounds. Pounds Pounds Pounds Pounds 
CS Ae MSP TO 52h eee eal. cee ne see pee ee aeta c cases ce cee ale ek cons arbictei | semitone mete 
1884.......- ae ieee oo eee te 60; G00! 228" 53; 102) 220) | eee sence esi tee 7,945, 977 
ilo ae ae CR | Sa ae Cy oter sco NY ST 82 LORY Ay Al RE a ben) (aR ke 7,770, 178 
2A ie i ee eG G56 yal ERS Ty ee Oe (ee ae ol eee 7, 223, 070 
il Sec SS ee ee Se Q2A0S GRD |) ADnOt ap ees Hon cece sacs senescent sewer 8, 724, 583 
Syl RS ae ES TO Gated AD ALG TOS ii ce cee sone eax|| occ eeeceee 10, 058, 053 
y i549 ee AG WDA Sap | SUG ESO alas oc <n ecto | le cemcrci aceon 10, 649, 049 
Pe AG bance gente 3 BS 093,410 26, O14 S80! lt soe. cco ses] oe ce senna 10, 284, 998 
379, 135 34, 281, 322 | 39,572,655 33, 128, 140 18, 239, 057 9, 201, 565 
271,068 10, 869,797 | 20,687,640 36, 665, 828 17, 084, 557 8, 388, 759 
248, 000 26,414,112 | 27,543,563 33, 166, 546 16, 211, 906 10, 503, 928 
318, 660 9, 908, 122 | 13,751,050 52, 664, 843 12, 408, 192 7,985,959 
288, 001 14, 352,057 | 15, 921,278 16, 450, 706 15,186,789 | 11,855,890 
MT pROR |. i Se xoleia's:a 483,658 | 10,826,094 33, 040, 846 13,680,302 | 11,900,710 
174,017 560, 138 710, 028 | 12,650, 598 29, 265, 761 11, 847, 279 8, 940, 762 
272, 097 488, 853 303,992 | 6,593, 833 25, 186, 210 13, 561, 434 9, 628, 426 
i are 452,016 771, 960 690, 360 4, 933, 201 30, 849, 253 12, 943, 305 7, 284, 058 
RODE oo ean = 213, 813 546,798 443,457 | 10,309,498 36, 251,779 19, 902, 512 8, 812, 487 
1) 213,773 774, 042 745,974 | 3,860,836 16, 049, 198 20, 013, 681 9, 933, 871 
PN i= << 408, 706 796, 316 522,478 | 6,683,545 36, 238, 976 21,681,159 | 11,087,131 
ae 488, 576 925, 599 633,819 | 6,715,675 33, 878, 209 43,814,917 | 16,482,142 
i 425, 168 1,171, 242 494,105 | 6,867,617 38, 347, 649 21, 058, 164 13, 178, 061 
i) 373, 569 856, 366 671,604 | 4,041,689 31, 742,919 19,257,250 | 18,364, 107 
Co 587,617 872, 566 497,494 | 12,414,855 37,078, 311 22,435,672 | 17,562,358 
ae 917,088 1, 126,114 323, 377 3, 967, 151 38, 392,779 31, 270, 899 24, 346, 173 
Pat in = > 671, 526 1, 275, 333 335,089 | 9,132,353 38, 652, 656 24,958,343 | 18, 836,574 
Le 764, 937 574,530 296, 123 5,794, 320 32,482,111 21, 869, 218 15, 235, 513 
oe 972,145 tee S71 a eee os 5,042, 683 33, 326, 030 22,693,713 | 17,362,197 
Average: 
1886-1890 . PSE O a tale Sts wrcterato G6; 380/486 \.38, 708,608) iioc. <n. ces uehansacmecesiaies 9,387,951 
1891-1895 .| 300,973 |............. 19,165,082 23,495, 237 34, 415, 213 15, 826, 100 9, 577, 220 
Tae—1000.) 2 277,081 |..g..--.--.-.- 508,299 9,062,645 30, 918,770 14, 386, 966 9, 313, 289 
1901-1905 . 381, 958 904,713 613, 596 5,633, 872 31, 251, 390 25, 165, 034 12, 809, 062 
1906-1910 .| 782,663 746044... Sooo ao see 7, 270, 272 35, 986, 377 24,645,569 | 18,668,563 
Hides and skins, other than furs. Macaroni, 
“ bn bsg ad 
ear ending and a 
June 30— Other than | similar Lemons. Oranges. | Walnuts. 
Cattle. Goat. eattleand | prepara- 
goat. tions 
Pounds Pounds. Pounds. Pounds Pounds. Pounds. Pounds. 
JEU) = Se BE QAO AOD i, UTD Absa ls nee oda aac ince cance oleitece Se oe min- lac cone eee 
ol SS SEE eee A 7 AG009 "|b LbOsGOOLOSe: loakace.- ms ncl see eae nciee Social sects = = aes esas aceasta 
lr) SS eee ee AG RES eON|) eG wee reed ic: x88 28 ee TY ee Re as oil oe caleje ue cea all aioe 
lt) 126, 243,595 | 64,923, 487 GO as on Sa See ota ee aerate oe oll bratacw tela cteaas'| ois aera 
ib ea 130, 396,020 | 69,728,945 GBI A Too tim aoe Seer pee ere eee [eaetatones 5 || 
oO ae 163,865,165 | 81,998,818 | 100,070,795 |......-...-. 160, 198,056 | 68,618,938 |.....-.---- 
i ee 129,174,624 | 73,745,596 M1 POOR oso s cos oes 148) 514°614:| 50,332,914) |--- seen 
DOR Saas mo 148, 627, 907 88, 038, 516 80; 4575680 lee ooh coe 164,075,309) 152;742,476.)- -222-2. oe 
Us ae 131, 644, 325 85, 114,070 102, 340, 303 | 28,787,821 152,004,213 | 56,872,070 | 12,362,567 
Le ee 85,370,168 | 86,338,547 | 103,024,752 | 40,224,202 | 171,923,221 | 35,893,260 | 23,670,761 
BOOB 25 2. ,-- 113,177,357 | 97,803,571 | 126,893,934 | 53,441,080 | 139,084,321 | 28,880,575 | 21,684, 104 
AUG eas oo = 156, 155, 300 | 111,079,391 158,045,419 | 77,926,029 138, 717, 252 31, 134,341 | 24,917,028 
HOOT n= == 134, 671,020 | 101, 201,596 135, 111,199 | 87,720,730 157,859,906 | 21,267,346 | 32,597,592 
iD 98, 353,249 | 63,640,758 | 120,770,918 | 97,233,708 | 178,490,003 | 18,397,429 | 28,887,110 
JONG S.o se - 192,252,083 | 104,048,244 | 148,253,998 | 85,114,003 | 135, 183,550 8,435,873 | 26,157,703 
iS 318, 003,538 | 115,844,758 | 174,770,732 |113,772,801 | 160,214,785 4,676,118 | 33,641,466 
Average: 
1396=1900 | 52. 2-2 G2G55 52008) PLOSFSOONOS4 As Se ado ee | ke og ae eo kemee erate 
1901-1905 .| 121,598,876 | 86,208, 060 99 G4d 257) Poca ce cacesae 155, 120, 336 44,944, 259 |.....------ 
1906-1910 .| 179,887,038 | 99,162,949 147, 390, 453 | 92,353,454 154, 093, 099 16, 782, 221 | 29, 240, 180 
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(Compiled from reports of Foreign Commerce and Navigation of the United States. All values are gold.] 


Exports. 
Year ending June 30— _ 
Domestic. Foreign. 

Ub Eg eee ane oe ae nets Ce Ree aS AS ine che $4, 188, 635 $566, 554 
1 ee ah Se eet  e  e sey Se ee 4,400,741 411,166 
LFS ae Se oh yep 8 RNC aE ere oe Sci Aer oe 4, 704, 394 341, 566 
Roa et os oe eee eee aae aes ew eeneseepaae 8, 636, 443 470, 483 
Rone ese 2 A ee eS Soe ee, Sera 8, 879, 743 | 1,320, 670 
BEG ee S OY Sah) leh ee eee eS Eas See, oe 7,474, 074 926, 299 
TREY ape net SE OEE SOR te tht 2 5) iat cate er gener he Mears 18 10,411,894 | 1,164, 280 
1h TS ere a rape Se les more nt Byer Sete Tee Pea 10,579,417 | 1,295,768 
1 rete res wien SE Re eee cia pee 11, 396, 163 747, 621 
IETS DOS NOs Bripcet phe RI mele etn cra Aten ete 10, 299, 959 846, 929 
TRS) Ee ete cs 5 mT ME PS ek aM eg re cca ae C 7, 286, 605 756, 112 
TRG 2st hiss eae ete ys © ls Sects Oe oe ae ee eer 6, 468, 911 808, 273 
DRGS os = seer sarees a = sree ote aie ea crane ie amo 6, 544, 788 872, 515 
SGA 2d o. 5 ORES AEDS. scion peeeiep een weet taneen an a 6, 608, 236 616, 086 
PRG Bee odie eee SRR ie sh SA ee ee ceed 7,629,020 | 1,109,049 
ARGG22 Fs 22 LR aoe tains yt eer bere eet ap atatel 9, 579, 561 584, 459 
1 bo Sy queria Severe Re See See eee oe ERR ac oh Bases 11,175,119 599, 918 
TRGB ect arie ce aie pend ao alee Br hae ae tee 11, 956, 584 674, 786 
1860... 2 <p hsao seas eee see eee aie ee ee eat 11, 885, 488 361, 480 
1 C27 ee ee oe SO ee ne RE EEE Se ee 11,984,445 | 1,181,708 
USTs & 22 2 seid ak Seta Bevan seem ceca se eeeees 11, 874, 850 635, 847 
2) RE ST ATSTE es mie EES ei ei I nis es Sate 16,494,184 | 1,004,495 
ESTOS «2c. Serene coeenien ie eee Sore Sacre aeetis 19, 578, 615 774, 909 
UST ooo. coos toe mache ee Nets aa saeembe tes 21,143,701 | 1,116, 763 
EY (Gees See ENS Ie en eS Or ie SEES SiSo Sas oo 16, 680,377 | 1,019, 887 
LY DSR ae SNE ae Ages MRD OL me EEC eae oO 15, 636, 980 883, 254 
BR ce oot erases Sorter Aes Cee erat 18, 312, 446 532, 547 
AQTON Se Eck Cee ets «sn ee see cee eee ante 17,180, 147 705, 941 
Te RU ae Se se ore ees ae geod Sa Gh Bete 16, 023, 005 557, 434 
Thole ei ape cl», A SE RS ES Ps tea 17, 056, 870 614, 399 
DiS SUiee ee ae oe ne ee cS 2 ae oe or ee aaa 19, 324, 096 352, 249 
LSS aS Gol See ot On ARpeeses ear oie eee Sees BES ae 25, 580,254 | 1,321,446 
URS Soa. 5. 2 SePk Sete ok des ene ete Daa eeees 28,645,199 | 2,137,165 
Te OSE ot ei RU Seat Re 26, 222,959 |} 1,450,032 
RUM Ss Pee Ny Si at ee Seah tes 8 ea ee! 22,014,839 | 1,125,404 
1SS62 poe ee ee Cribs Seca e eM. 21,061,708 | 1,052, 083 
WES ioe eee to sa os tied Sauna cee ae eee 21,126,152 | 1, 568, 996 
NSBR si 'a2 ee sees Vasc een Sas ee so oe> tee ueaare 23,991,092 | 1,319,270 
TORO SU SERRA Re Nett | es Ares pth cr 26,997,602 | 1,767,853 
ASOQ Se sche Ra Lic BR oe RS ee 29,473,084 | 1,337,677 
USE) Ue Aa ce RR er es RR E52 A Ca 28,715,713 | 1,220,002 
892 ho aesienelis oie state oseasaececec sete eee 27,957,928 | 1,542, 639 
S93 se seat eee Sow cee hen a tentas Wao he Semen os 28,127,281 | 1,178,837 
BOSE oe PO Wit Reece dni eek om teens op clears ae eee eae 28, 001, 461 1, 973, 803 
tI feral peg ck Pe cy ncn a2 fred oh ali EEN sa 28,576,680 | 1,277,705 
ABOG oe ra B Des Gi, crore mae Sire tt eee om ties ee ee 33,718,790 | 2, 563, 550 
oS SOO Rene See ee ee ee a ae 40,490,428 | 3,242, 262 
aN OSES 5 ee xe Nee eho 8, Ati ae Ree Soo ee ee 38, 439,418 | 2, 582, 082 
1 en Sei ee ae ee eee re eis ee 42, 828,732 | 3,011,832 
VQOO = SA eae take Ades! seek eesues set. 52, 676,575 | 3,981,002 
LOO ee ee eet ne eos cain eres Sa ok hee eee Css 55,369,161 | 3,599,192 
OO Die orercin ts et ints pe osha eine 2s Murcer iee tase Ste 48,928,764 | 3,609,071 
D905 Co ee pepe ed ae cas oe mle he mason aye ee 58, 734,016 | 2,865,325 
UO a a Se rR Ee ie kA 9 Se 70,085,789 | 4,177,352 
1905). Sep ce er eee ere See etek eae eas Vets stan 63,199,348 | 3,790, 097 
QO eek See cena fee cn gee She wes ee Grace ee Pee 76,975,431 | 4,809, 261 
GOS fee eee eee cnet See oam bs cok Soe 92,948,705 | 5,500,331 
TAOS SOS TSF Reese mores eae es ocicin  eecineeleen 90,362,073 | 4,570,397 
DODO SE a Mi temas an eaacmie b aene Beene eae sem eels 72,442,454 | 4,982,810 
UO LO re Cees ey A eed tots aa eo de ater te wont eee ie 85;:030, 230) |S. 2es es 
Average: ee 

SUB OD Se che sie idisierd a mbe cenine Sane ote eieleanetien 6,161, 991 622, 088 

1856-1860... ... Mbie a ase Reb eincee cnt debe etendi ae 10, 032, 301 996, 179 

ERG LSB Ones ccmios Cries tne atcinen isn solie afar seme eee 6, 907, 512 832, 407 

1866-1870......- ‘cee ava EE ine bee Oe Et Ls 11, 316, 239 680, 470 

AS AIAUB TD oa = sacecis-<> Seep: Ree ng nae 17,154, 345 "910, 380 

POCG IRR O Sete te ec Se le 8 ee ee 16, 841, 890 658,715 

PEBISURSD reac iain Jak barn decle ee patel SOE ones: 24,357,469 | 1,277,259 

UE LES)! ar a an en AAMC Se, Maes ee 24,529,928 | 1,409,176 

PRU LSUD. Priests 5 3d whan ceil oe se Ue a eee 28,275,813 | 1,438, 597 

BBO ALOOO So Setco.ce 2 So GM ame fo adeno odie 41,630,789 | 3,076,146 

TOUUATO0G s css ve eeu ne oe aon ee ee ee eee 59, 263,416 | 3, 608, 207 

WOOOMEGLO SS * cee ttn aulocict y taciace o see seen eee BS) ODL C(O eco ke eke 


Imports. 


$1, 332, 522 


1, 133, 785 
1, 244, 991 
1,881, 492 
5, 400, 736 


6, 620, 505 
6, 419, 320 
6, 631, 396 
6, 488, 908 
8, 086, 735 


7, 084, 695 
5, 982, 091 
7, 849, 625 
10, 401, 691 
"145 


11, 635, 299 
12, 975, 903 
12, 586, 964 
14, 326, 334 
17, 555, 708 


16, 617, 972 
19, 402, 210 
24, 452, 286 
21, 468, 824 
17, 295, 187 


16, 023, 785 
15, 386, 709 
16,344, 201 
18,745, 076 
27, 847, 871 


31, 707, 280 
36, 962, 880 
37, 623, 551 
35, 931, 961 
28, 702, 940 


32, 042, 431 
34, 704, 566 
39, 861, 356 
36, 887, 715 
40, 010, 518 


46,772, 282 
47, 052, 892 
49,720, 275 
39, 683, 781 
43, 302, 134 


45, 696, 324 
44,791, 463 
45,751, 938 
53,314, 266 
60, 633, 078 


57, 148, 650 
59, 187,049 
71, 478, 022 
79, 619, 296 
92, 680, 555 


96, 462, 364 
122) 420,776 
97,733, 092 
123, 920, 126 


178, 871, 797 


2,198, 705 
6, 849, 373 
7, 601, 249 
13, 816, 042 
19, 847, 296 


18, 869, 528 
34, 185, 722 
36, 701, 317 
45, 306, 273 
50, 037, 414 
72, 021,714 
123, 881, 631 


Excess of 


exports (+) 
or of ae 


sheas 
PAS 


5, 434 
i 709) 677 


779, 868 
” 156, 854 
243, 789 
’ 654, 876 
3, 060, 153 

958, 022 
1,299, 098 
3, se oa 
2) 049, 924 


HLL 4+ $4444 +4444 
LS Os oie! 


lr tel 


[+++ +4111 


= 5 562, 697 


— 9,928, 640 
—12' 009) 418 
—14, 550, 994 
— 8/122) 260 
— 9)199,757 


—16, 836, 567 
—17, 552, 325 
—20, 414, 157 
— 9,708, 517 
—13, 447, 749 


— 9,413, 984 
— 15058, 773 
4,730, 438 
7,473, 702 
3, 975, 501 


4, 585, 374 
4,179, 107 

138, 670 
1,819, 333 
1, 782, 571 
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Exports of selected domestic forest products, 1851-1910. 


Compiled from reports of Foreign Commerce and Navigation of the United States. Where figures are 
jacking, either there were no exports or they were not separately classified for publication.] 


—————— ee SCC 


Lumber. 
Year ending . Spirits of 
June 30— Boards, Shooks, Rosin turpentine 

deals. and | other than Staves. 

planks.@ box. 

M feet. Number. Number Barrels. Gailons. 

oat ons (oc GeecSe t es eee Tieial Ses se Stcoacs 5! Sssesesesds< 
EMR. os Ieee . 1 BG ee ed een oe 
aS 899 Jo2o 2.2.22) cc ce 454, 15 | | 634,371 |o2o eee 
2h mas NE ies nae 1 EGO sc adate. Wiehe ana 
REE Geile! tte es Tat OOD tS SIG, ISB. ooo ss. Nee ee 
PN eee A 2 Ss Be Sails 1 ie BO ee 
TY Ce eee Ie TTC A Oy ry 2 ARN (WIRE GS 
SEG RES car oe 54. bes) 2, Mer 2ab | ons ee 
oat EER: SEE aaa 708, 062: 1.02, Okt. 220, | oOo ioe eee eeee 
[ro SE Paereaneeta 7A 62:|\- 4,072,023. (>... eee 
ER eeu le 526-207.) 2: 98 ans: |. 0222 Bee eee 
129,248 || 65,481 | 748,907 [ooo coed 
My Ue Bae eR es oar eee wt TS Sl ee = oe 
132,298 | 1,019,340 |...........- 2) 418 eh RERNEES, cathe 
172,644] 1,043,797-1,..........- 11, 232 BUSES |... cs ee 
120, 013 250, 452 SARS le no lee See 
131, 666 ae 308 | Gia oe.) o soe teeta 
131, 873 PON TT ieee ft I (ag a 
134, 370 Rog ieee RR (Hae 3 
140, 863 583,316 | 3,246,697 | 7,115,975 |....-..-.... 
154, 830 |.... 511,959 | 2,453,554 | 7,115,007 |.... 
176,872 |... 692,728 | 4,495,441 | 12) 594)738 |... 

236, 557 845,162 | 5,114,653 | 14, 154,244 |... 

228) 481 Pie ot Meee 25, 209; 048 

213,974 937,527 | 5,599, 624 | 13,553, 714 

SO eee eee wee 824,256 |.........-.. 91 706 414 |6 Se 
Tage a Meares OS 27 oat et 6, 796, 927 | 20, 640, 259 J2222 2222200. 
OCR anes bt aaa 1, 042, 183 |. 7; 633,568 | 18,361,915 |............ 
“Od Panna ede “Sane 1,112,816 | 7,575,556 | 13,255,241 |............ 
SGT CRP a ToR PAU 1,040,345 | 7,091,200 | 16,365,346 |............ 
ef ee as eee ar pe 1,023,710 | 6,595,528 | 22,961,618 |............ 
oT | RSG BECIRK Lege 1,156,012 | 8,136,493 | 24,491,354 |...........- 
“Te ea igs ey Ss oe 1,347,256 | 9,867,344 | 19,913,220 |...........- 
414,920 | 1,275,450 |..........-. 1,545,211 | 11,300,729 | 10,615,065 

412, 424| 1,981,571 |...........- 1,269,304 | 8,987,226 | 8, 411,066 

435,608 | 1,098,347 |............ 1,131,560 | 8,217,678 | 5,077,612 193, 344 
424,760 | 902,269 |........-..- 1, 365, 012 | 10,2097883 | 4; 260; 639 167, 609 
436, 718 een 972 | 1, 492,314 | 10,585,942 | 5,813,175 187,780 
571,075 | 543,507 |..........-- 1, 420,218 | 9,681,759 | 6,301,065 252) 996 
612,814 | 534,190 |............ 1,601,377 | 11,248,920 | 8,732,761 270, 984 
612,406 | 316,242 |_........... 1,790,251 | 12,243,621 | 6,900,073 214, 612 
592) 596 ro oar 1,950,214 | 13,176,470 | 6, 736, 446 235, 550 
620,355 | 385,863 |...........- 2) 059, 407 | 13,415,459 | 7,836,921 214,198 
574,990}  $83.706'|_........... 1,987, 128 | 12,618,407 | 4,082,709 237, 830 
588, 781 lt a 1) 862,394 | 14,652,738 | 6,039,539 297, 693 
694, 799 OG (oor! oe 2,172,991 | 17,431,566 | 5, 616, 476 332, 934 
6,68 O05 Bae |. setae 2 499 116 | 17,302, 823 391, 291 
790, 659 544,079 | 54,142,759 | 2,206,203 | 18,351,140 338, 575 
970,170 | 616,380 | 44,382,689 | 2,563,229 | 17,761,533 406, 448 

1,046,758 | 773,019 | 49,011,533 | 2,369,118 | 18,090, 582 473, 542 

1,101,815] 714,651 | 47,363,262 | 2,820,815 | 20,240, 851 533, 920 
942'814| 788,241 | 46,998,512 | 2,535,962 | 19, 177, 788 412) 750 

1, 065,771 566, 205 | 55,879,010 | 2,396, 498 | 16,378, 787 530, 659 

1,426,784 | 533,182 | 47, 420,095 | 2,585, 108 | 17,202, 808 558, 690 

1,283,406 | 872,192 | 48,286,285 | 2,310,275 | 15,894,813 486, 411 

1,343,607 | 1,066,253 | 57,586,378 | 2,438,556 | 15, 981, 253 552, 548 

1) 623, 964 803, 346 | 51,120,171 | 2,560,966 | 15, 854, 676 600, 865 

1,548,130 | 900,812 | 61,696,949 | 2, 712,732 | 19, 532. 583 463, 440 

1,357,822 | 977,376 | 52,583,016 | 2,170,177 | 17,502, 028 383, 309 

1,684,489 | $28,197 | 49,783,771 | 2,144,318 | 15, 587,737 451,721 


a Inciuding “Joists and scantling”’ prior to 1884. 
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Exports of selected domestic forest products, 1851-1910—Continued. 


Lumber. Timber. 
Year ending . Spirits of I 
June 30— Boards, Shooks, Rosin. | turpentine. 
ee and gphee than| Staves. Hewn. Sawed. 
planks. OX. 

Average: M feet. Number. Number. Barrels. Gallons. | Cubic feet. M feet 
1851-1855. .... TARE ar oe A geig cubes ie os es 524,694 | 1,073, 104 |... <--cec/eceee eee 
arse mere] eoaneal eae se | oS [once 

~lLO00. ese] LEU, BOS |e nw ween fee seen eee eee ID | O40, 005 |... cc ccccnn-[o nnn ncncescs 
1866-1870... -. ESA, RI RO i a 439, 472.| 2,972, 566 |..-...cse-u: | 
1871-1875..... SODRTAR Ae a RR MAI 5 8S as 783; 344) |e. Serene 14, 525,350: |J see 
ey jos ke | ee ee ae en leer et ee Te 18, 081,835: |2. 5. eee 
TEENS Oe Ls ALOUOGI| foes Le OMe A eso Be cated 1, 268,299 | 8,977, 464 | 17,278, 465 |...........: 
1886-1890. .... 496, 195 TAORATE Wise. Beeld cc 1, 402,096 | 9,988,836 | 6,037, 050 214, 543 
1891-1895... .. 599, 812 S70N200UlN 2 =. ee awes 1,929,879 | 13,221,339 | 6,319, 138 239, 977 
1896-1900... .- 875, 815 Lise cy ie Re ae 2,348,131 | 17,787,529 | 5,345, 2838 388, 558 
1901-1905... .. 1, 164, 118 694, 894 | 49,189, 433 | 2,529,732 | 17,779,009 | 4, 190, 000 504, 486 
1906-1910..... 1, 511, 602 935,197 | 54,554,057 | 2,405,350 | 16,891,655 | 3,574,877 490, 377 


Imports of selected forest products, 1851-1910. 


[Compiled from reports of Foreign Commerce and Navigation of the United States. Where figures are 
lacking, either there were no imports or they were not separately classified for publication.] 


India 
rubber. 


Rubber gums, 
total. 


Lumber. 


Boards, 
deals, 
planks, 
and other 
sawed. 


Shingles. 


Year ending | Camphor, 
June 30— crude. 
Pounds. 
ASOliea cess ose 176, 226 |. 
A852? oo eee 189, 316 |. 
oS eeeeoe seer 109, 908 |. 
ABDA «5. 2. cca 233, 496 |. 
1855.5; s.- sa: nee 193, 909 |. 
qS56 - (52 Sacae sas 341,972 |.. 
185i aie .2 soe 389, 568 |. 
1S5S A550 oe oe 706, 999 |. 
18505265 tases 612, 263 |. 
IS60 2 1<i5..32,;deaer 49,047 |. 
TSG ss ee 44, 734 |. 
US62e eno. semanas 298, 097 
ESG3 cote sonnene 221, 280 
P8640 cle os eee 517, 570 |. 
CRG 5 sme. -aonee 177, 756 |. 
TS6O Stacie See 718, 953 |. 
5 432,075 |. 
2,005 


1, 117, 930 


780, 737 |. 
947,191 |. 


322,972 |. 
1, 022, 565 |. 
1, 117,290 |. 

982, 580 |. 
2,445, 471 |. 


2,010,165 |. 
2,076, 192 |. 
2,312, 166 |. 
2,047, 732 |. 
2, 223, 038 !. 


2, 458, 821 
5, 128, 026 


25, 561 
04, 650 


orto 
me 


a 36, 855 
a 42, 262 
8, 438, 019 
7, 813, 134 
9, 624, 098 


11, 031, 939 
11, 803, 437 
14, 536, 978 
14, 191, 320 
12, 035, 909 


10, 589, 297 
13,821, 109 
12, 512, 203 
14, 878, 584 
16, 826, 099 


20,015, 176 
22) 712, 862 
21, 646, 320 
24, 574, 025 
24) 208, 148 


a Gutta-percha 


108, 439 
413, 375 


Shellac. |Wood pulp. 


eer (ee i 


725, 994 
714, 731 
818, 302 
562, 395 
393, 786 


333, 996 
316, 271 
327, 298 
355, 304 
515, 343 


575, 320 
612, 364 
572, 099 
600, 762 
555, 582 


only. 


a 0 
& 
~ 
B 


—-— -= 
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Imports of selected forest products, 1851-1910—Continued. 


Yearending | Camphor, India (Rubber gums, 
June 30— crude. rubber. total. 
' 
Pounds Pounds Pounds. 
7 hee bs a fs I ee 29, 263, 
BT 2 a eee 28, 649, 446 
gas DEON. om aee cee a. 36, 628, 351 
POOR GIG oe ios 2.35. 32, 339, 503 
ZA ARS Ly ih a 33, 842) 374 
1,716,167 | 33,712,089 34, 672, 924 
1, 955, 787 | 39,976, 205 40, 284, 444 
1,733, 425 | 41,547, 680 42,130, 058 
1, 323, 932 | 33, 757, 783 34, 256, 546 
1,500, 739 | 39, 741, 607 41,068, 401 
945, 629 | 36,774,460 | 40,618,314 
1, 469,601 | 35, 574, 449 36, 692,114 
, 047,234 | 46, 055, 497 46, 691, 974 
1,807,889 | 51, 063, 066 58, 055, 887 
1,789, 580 | 49,377,138 58, 506, 569 
2,175, 784 | 55, 275, 529 64, 927, 176 
, 831,058 | 50, 413, 481 67, 790, 069 
2,472, 440 | 55,010, 571 69, 311, 678 
2,819,673 | 59,015, 551 74, 327, 584 
1,904,002 | 67,234, 256 87, 004, 384 
1, 668,744 | 57,844,345 81, 109, 451 
3,138,070 | 76,963,838 | 106, 747,589 
2,814,299 | 62, 233, 160 85, 809, 625 
Jo) Sa eee 1,990, 499 | 88,359,895 | 114,598, 768 
i) ae 3,026,648 101,044,681 | 154,620,629 
Average: 
1851-1855...) 180, 571 | 
1856-1860. . Ie OTU Pogon ee. 0522: 
1861-1865. - ATS le ee 
USL ye Do SS eee) eee 5, 190, 874 
UL can) oe Se eee See 12,719, 917 
ieee eee) 18, 176) |. 2.5. .'..5.. 13, 725, 458 
1881-1885. ..| 2,133,859 |............ 22, 631, 306 
1886-1800...) 2,157,432 |............ 32, 144, 661 
1891-1895. . 1,646,010 | 37,747,073 38, 482, 475 
1896-1900. . 1,611,987 | 43, 768, 922 48, 112, 972 
1901-1905. ..| 2,240,591 | 57,389,878 72,672,178 
1906-1910...) 2,527,652 108, 577, 212 


| 77,289, 184 | 


Lumber. 

Boards, 

deals, 

planks, Shingles. 

and other 

sawed. 

M feet. M. 
547, 832 79, 150 
559, 236 89, 169 
608, 743 161, 715 
648, 174 214, 546 
660, 327 194, 168 
757, 244 260, 652 
663, 253 363, 027 
742, 597 459, 044 
514, 619 378, 632 
600, 798 51, 513 
2865209) | 5 cca woes 
CS 7 ic (Re Sree 
353, 215 435, 421 
423, 928 471, 594 
680, 226 541,040 
490, 820 555, 853 
665, 603 707, 614 
720, 937 724, 131 
589, 232 770, 373 
710, 538 758, 725 
949,717 900, 856 
934,195 881, 003 
791, 288 988, O81 
846,024 | 1,058,363 

1, 054, 416 762,798 

PO TGAS OAT |. ccs 

369, 642 45, 623 | 
583, 225 89, 357 | 
604, 862 147, 750 
655, 702 302, 574 
G25 472 fos e cece e aan 
635, 426 703,339 
915, 128 918, 220 


Shellac. |Wood pulp. 


Pounds Tons. 
4, 396, 431 10, 139 
4, 722, 538 23, 410 
4, 206, 850 35, 133 
5, 509, 873 40,917 
4,739, 465 43, 478 
6, 253, 380 43,316 
6, 310, 266 41,118 
5, 604, 732 63, 565 
4, 868, 681 35, 587 
6, 401, 060 28, 440 
6, 056, 957 45, 143 
7,151, 459 41,770 
6, 984, 395 29, 846 
9, 830, 111 33,319 
10, 621, 451 82, 441 
9, 608, 745 46, 757 
9, 064, 789 67, 416 
11, 590, 725 116, 881 
10, 933, 413 144, 796 
10, 700, 817 167, 504 
15, 780, 090 157, 224 
17,785, 960 213,110 
13, 361, 932 237, 514 

Pounds. 

19,185,137 | 614,244,972 
29, 402,182 | 847, 440,759 

Tons. 
“4,715,031 | 30, 615 
5, 887, 624 42, 405 
8, 128,875 46, 504 
10, 379, 698 108, 671 
19, 103, 060 252,077 


Bi 
- 
’ 
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Blister rust, pine seedlings, prevalence, control coe eae elessee Pree A = pS 
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2) 1) ea cord Soe aed ee {Seay TORRE | ct PR pap eee 341-358 
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BRAND, CHARLES J., article on “The utilization of crop plants in paper mak- 

os 2c ode Rectang. MAN eal aS PN 329-340 
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press, Creaniery and'iactory reepiptade. 128s. 2. Vie Ss cs oe 21, 24 
statistics, prices, imports, exports, etc.................-.-.- 632-633, 653, 665 
sweet cream and sour cream, prices, PAN easerrk oA hoses ois§. vad 277-278 

California, citrus groves, protection from insects.........................--- 116-117 
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